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DESCRIPTION 

POL YAMINOPYRI DINES AND PROCESS FOR PREPARING THE SAME 

Technical Field 
5 [0001] The present invention relates to 

polyaminopyridines and a process for preparing the same. 
More particularly, the present invention relates to novel 
polyaminopyridines used in a cell active material, a 
polymer-type organic electroluminescent material and the 
10 like, and a process for preparing the same. 

Background Art 

[0002] Polyaminopyridines are utilized in 

electromagnetic wave shielding materials, plastic magnetics 
15 and the like, in addition to utilities utilizing the 
electroconductive function such as condensers, static 
electricity preventing agents, IC boards, electron beam IC 
circuit patterning and the like, utility utilizing the 
redox function such as batteries, electroliaminescent 
20 elements and the like, utility utilizing electronic device 
function such as transistors, diodes, solar cells and the 



like, utility utilizing optical function such as 
photoconductive materials, high optical communication 
elements (non-linear optical elements) , optical computers 
and the like* 

5 [0003] As such the polyaminopyridines, for example, 
polyaminopyridines obtained by oxidation-polymerizing 
aminopyridines are known [see JP-A No . 61-85440 (Patent 
Publication 1) ] . 

[0004] However, since polyaminopyridines obtained by 
10 oxidation-polymerizing aminopyridine are a polymer in which 
pyridine rings are bound at a variety of positions, and the 
polymer is partially branched, and crosslinked, those 
polyaminopyridines have low solubility in a variety of 
solvents, and their utility is remarkably restricted, 
15 Therefore, there is desired development of novel 

polyaminopyridines excellent in solubility in various 
solvents . 

[0005] Patent Publication 1: JP-A No. 61-85440 

20 Disclosure of the Invention 

Problems to be solved by the invention 



[0006] An object of the present invention is to provide 
novel polyaminopyridines which are excellent in solubility 
in various solvents, and are suitably used in polymer-type 
organic electroliominescent materials, and a process for 
5 preparing the same. 

Means to solve the problems 

[0007] That is, the present invention relates to 
polyaminopyridines having a repetition structural unit 
10 represented by the following general formula (1); 
[0008] 




and having a number average molecular weight in a range of 
500 to 1000000. 

[0009] In a first aspect, represents a hydrogen atom, 
15 an allcyl group of a carbon number of 1 to 10, an alkoxy 
group, an alkanoyl group, a carbamoyl group or a cyano 
group, and represents a phenyl group optionally having a 
substituent or a pyridyl group optionally having a 



substituent. Particularly, polyaminopyridines in which 
is a hydrogen atom, and is a phenyl group or a pyridyl 
group are preferable. 

[0010] In a second aspect, R^ represents a hydrogen atom, 
5 an alkyl group of a carbon number of 1 to 10, an alkoxy 
group, an alkanoyl group, a carbamoyl group or a cyano 
group, and R^ represents a pyrimidyl group optionally 
having a substituent, a naphthyl group optionally having a 
substituent, or a quinolyl group optionally having a 
10 substituent. Particularly, polyaminopyridines in which R^ 
is a hydrogen atom, and R^ is a pyrimidyl group, a naphthyl 
group or a quinolyl group are preferable. 

[0011] In a third aspect, R^ represents a hydrogen atom, 
an alkyl group of a carbon number of 1 to 10, an alkoxy 

15 group, an alkanoyl group, a carbamoyl group or a cyano 

group, and R^ represents an anthryl group optionally having 
a substituent or a pyrenyl group optionally having a 
substituent. Particularly, polyaminopyridines in which R^ 
is a hydrogen atom, and R^ is an anthryl group or a pyrenyl 

20 group are preferable. 

[0012] Also, the present invention relates to a process 
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for preparing polyaminopyridines having a repetition 
structural unit represented by the following general 
formula (1 ) ; 
[0013] 



(1) 




(wherein R-*" and are as defined above) and having a 
number average molecular weight in a range of 500 to 
1000000. 

[0014] The process for preparing polyaminopyridines of 
the present invention comprises reacting 2,6- 
dihalogenopyridines represented by the following general 
formula (2) ; 
[0015] 



(2) 
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X N X 



(wherein R^ is as defined in the general formula (1), and X 
represents a halogen atom) 

and an aromatic amine compound represented by the following 



general formula (3) ; 
[0016] 

R^-NHz (3) 

(wherein is as defined in the general formula (1) ) using 
a palladium compound and a phosphine compound as a catalyst 
in the presence of a base. 

Effect of the invention 

[0017] According to the present invention, novel 
polyaminopyridines which are excellent in solubility in a 
variety of solvents, and are suitably used in a polymer- 
type organic electrolTxminescent material can be provided. 

Best Mode for Carrying Out the Invention 

[0018] Polyaminopyridines of the present invention are a 
compound represented by the general formula (1) . 
In the general formula (1), represents a hydrogen atom, 
an alkyl group of a carbon number of 1 to 10, an alkoxy 
group, an alkanoyl group, a carbamoyl group or a cyano 
group, and R^ represents a phenyl group optionally having a 
substituent, a pyridyl group optionally having a 



substituent/ a pyrimidyl group optionally having a 
substituent, a naphthyl group optionally having a 
substituent, a quinolyl group optionally having a 
substituent, an anthryl group optionally having a 
5 substituent, or a pyrenyl group optionally having a 
substituent . 

[0019] Examples of the alkyl group of a carbon number of 
1 to 10 include methyl group, ethyl group, n-propyl group, 
isopropyl group, n-butyl group, isobutyl group, sec-butyl 
10 group, tert-butyl group, n-pentyl group, isopentyl group, 
neopentyl group, n-hexyl group, isohexyl group, n-octyl 
group, n-decyl group and the like. 

[0020] Examples of the alkoxy group include methoxy 
group, ethoxy group and the like. 
15 [0021] Examples of the alkanoyl group include methanoyl 
group, ethanoly group and the like. 

[0022] Examples of the phenyl group optionally having a 
substituent include phenyl group, 2-methylphenyl group, 2- 
ethylpheynyl group, 2-n-hexylphenyl group, 2-n-octylpheyl 
20 group, 2-n-decylphenyl group, 4-methylpheynyl group, 4- 

ethylphenyl group, 4-n-hexylphenyl group, 4-n-octylphenyl 
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group, 4-n-decylphenyl group, 2, 4-diinethylphenyl group, 
2, 4-diethylphenyl group, 2, 4-di-n-hexylphenyl group,. 2,4- 
di-n-octylphenyl group, 2, 4-di-n-decylphenyl group, 2- 
methoxyphenyl group, 2-methanoylphenyl group, 2- 
carbamoylphenyl group, 2-cyanophenyl group, 4-methoxyphenyl 
group, 4-methanoylphenyl group, 4-carbainoylphenyl group, 4- 
cyanophenyl group and the like. 

[0023] Examples of the pyridyl group optionally having a 
substituent include 2-pyridyl group, 3-pyridyl group, 4- 
pyridyl group, 3-methyl-2-pyridyl group, 3-ethyl-2-pyridyl 
group, 3-n-hexyl-2-pyridyl group, 3-n-octyl-2-pyridyl group 
3-n-decyl-2-pyridyl group, 5-iaethyl-2-pyridyl group, 5- 
ethyl-2-pyridyl group, 5-n-hexyl-2-pyridyl group, 5-n- 
octyl-2-pyridyl group, 5-n-decyl-2-pyridyl group, 2-inethyl~ 

3- pyridyl group, 2-ethyl-3-pyridyl group, 2-n-hexyl-3- 
pyridyl group, 2-n-octyl-3-pyridyl group, 2-n-decyl-3- 
pyridyl group, 4-iaethyl-3-pyridyl group, 4-ethyl-3-pyridyl 
group, 4-n-hexyl-3-pyridyl group, 4-n-octyl-3-pyridyl group 

4- n-decyl-3-pyridyl group, 6-methyl-3-pyridyl group, 6- 
ethyl-3-pyridyl group, 6-n-hexyl-3-pyridyl group, 6-n- 
octyl-3-pyridyl group, 6-n-decyl-3-pyridyl group, 3-niethyl- 
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4-pyridyl group, 3-'ethyl-4-pyridyl group, 3-n-hexyl-4- 
pyridyl group, 3-n-octyl-4-pyridyl group, 3-n-decyl-4- 
pyridyl group, 5-methyl- 4-pyridyl group, 5-ethyl-4-pyridyl 
group, 5-n-hexyl-4-pyridyl group, 5-n-octyl-4-pyridyl group, 
5 5-n-decyl-4-pyridyl group, 3-methoxy-2-pyridyl group, 3- 

methanoyl-2-pyridyl group, 3-carbamoyl-2-pyridyl group, 3- 
cyano-2-pyridyl group, 5-methoxy-2-pyridyl group, 5- 
methanoyl-2-pyridyl group, 5-carbainoyl-2-pyridyl group, 5- 
cyano-2-pyridyl group, 2-methoxy-3-pyridyl group, 2- 

10 methanoyl-3-pyridyl group, 2-carbamoyl-3-pyridyl group, 2- 
cyano-3-pyridyl group, 4-methoxy-3-pyridyl group, 4- 
methanoyl-3-pyridyl group, 4-carbamoyl-3-pyridyl group, 4- 
cyano-3-pyridyl group, 6-methoxy-3-pyridyl group, 6- 
methanoyl-3-pyridyl group, 6-carbamoyl-3-pyridyl group, 6- 

15 cyano-3-pyridyl group, 3-methoxy-4-pyridyl group, 3- 

methanoyl- 4-pyridyl group, 3-carbamoyl-4-pyridyl group, 3- 
cyano-4-pyridyl group, 5-methoxy- 4-pyridyl group, 5- 
methanoyl-4-pyridyl group, S-carbamoyl- 4-pyridyl group, 5- 
cyano-4-pyridyl group and the like. 

20 [0024] Examples of the* pyrimidyl group optionally having 
a substituent include 2-pyrimidyl group, 5-methyl-2- 
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pyrimidyl group, 5-ehtyl-2-pyrimiciyl group, 5-n-hexyl-2- 
pyrimidyl group, 5-n-octyl-2-pyrimiciyl group, 5-n-decyl-2- 
pyrimidyl group, 5-methoxy-2-pyriiaidyl group, 5-iaethanoyl- 
2-pyrimidyl group, 5-carbamoyl-2-pyrimidyl group, 5-cyano- 
5 2-pyrimidyl group and the like. 

[0025] Examples of the naphthyl group optionally having 
a substituent include 1-naphthyl group, 2-naphthyl group, 
2-methyl-l-naphthyl group, 2-ethyl-l-naphthyl group, 2-n~ 
hexyl-l-naphthyl group, 2-n-octyl-l-naphthyl group, 2-n- 

10 decyl-l-naphthyl group, 3-methyl-l-naphthyl group, 3-ethyl- 
1-naphthyl group., 3-n-hexyl-l-naphthyl group, 3-n-octyl-l- 
naphthyl group, 3-n-decyl-l-naphthyl group, 4-methyl-l- 
naphthyl group, 4-ethyl-l-naphthyl group, 4-n-hexyl-l- 
naphthyl group, 4-n-octyl-l-naphthyl group, 4-n-decyl-l- 

15 naphthyl group, 5-methyl-l-naphthyl group, 5-ethyl-l- 

naphthyl group, 5-n-hexyl-l-naphthyl group, 5-n-octyl~l- 
naphthyl group, 5-n-decyl-l -naphthyl group, 6-methyl-l- 
naphthyl group, 6-ethyl-l-naphthyl group, 6-n-hexyl-l- 
naphthyl group, 6-n-octyl-l-naphthyl group, 6-n-decyl-l- 

20 naphthyl group, 7-methyl-l-naphthyl group, 7-ethyl-l- 

naphthyl group, 7-n-hexyl-l-naphthyl group, 7-n-octyl-l- 



naphthyl group, 
naphthyl group, 
naphthyl group, 
naphthyl group, 
5 naphthyl group, 
naphthyl group, 
naphthyl group, 
naphthyl group, 
naphthyl group, 

10 naphthyl group, 
naphthyl group, 
naphthyl group, 
naphthyl group, 
naphthyl group, 

1 5 naphthyl group , 
naphthyl group, 
naphthyl group, 
naphthyl group, 
naphthyl group, 

20 naphthyl group, 
naphthyl group. 
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7- n-decyl-l--naphthyl group, 8-methyl-l- 

8- ethyl-l-naphthyl group, 8-n-hexyl-l- 
8-n-octyl-l-naphthyl group, 8-n-decyl-l- 
1 -methyl - 2 -naphthyl group , 1 - ethyl - 2 - 
l-n-hexyl-2-naphthyl group, l-n-octyl-2- 
l-n-decyl-2-naphthyl group, 3-methyl-2- 
3-ethyl-2-naphthyl group, 3-n-hexyl-2- 

3- n-octyl-2-naphthyl group, 3-n-decyl-2- 

4- niethyl-2-naphthyl group, 4-ethyl-2- 
4-n-hexyl-2-naphthyl group, 4-n-octyl-2- 

4- n-decyl-2-naphthyl group, 5-methyl-2- 

5- ethyl-2-naphthyl group, 5-n-hexyl-2- 

5- n-octyl-2-naphthyl group, 5-n-decyl-2- 

6- methyl-2-naphthyl group, 6-ethyl-2- 
6-n-hexyl-2-naphthyl group, 6-n-octyl-2- 

6- n-decyl-2-naphthyl group, 7-methyl-2- 

7- ethyl-2-naphthyl group, 7-n-hexyl-2- 

7- n-octyl-2-naphthyl group, 7-n-decyl-2- 

8- methyl-2-naphthyl group, 8-ethyl-2- 
8-n-hexyl-2-naphthyl group, 8-n-octyl-2- 
8-n-decyl-2-naphthyl group, 2-methoxy-l- 
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naphthyl group, 2-methanoyl' 
1-naphthyl group, 2-cyano-l- 
naphthyl group, 3-methanoyl' 
1-naphthyl group, 3-cyano-l' 
naphthyl group, 4-methanoyl 
1-naphthyl group, 4-cyano-l 
naphthyl group, 5-methanoyl 
1-naphthyl group, 5-cyano-l 
naphthyl group, 6-methanoyl 
1-naphthyl group, 6-cyano-l 
naphthyl group, 7-methanoyl 
1-naphthyl group, 7-cyano-l 
naphthyl group, 8-methanoyl 

1- naphthyl group, 8-cyano-l 
naphthyl group, l-methanoyl 

2- naphthyl group, l-cyano-2 
naphthyl group, 3-methanoyl 
2-naphthyl group, 3-cyano-2 
naphthyl group, 4-methanoyl 
2-naphthyl group, 4-cyano-2 
naphthyl group, 5-methanoyl 



1-naphthyl group, 2-carbamoyl 
naphthyl group, 3-methoxy-l- 
1-naphthyl group, 3-carbamoyl 
naphthyl group, 4-methoxy-l- 
1 -naphthyl group, 4 -carbamoyl 
naphthyl group, 5-methoxy-l- 
1 -naphthyl group, 5-carbamoyl 
naphthyl group, 6-methoxy-l- 
1-naphthyl group, 6-carbamoyl 
naphthyl group, 7-methoxy-l- 
1-naphthyl group, 7-carbamoyl 
naphthyl group, 8-methoxy-l- 
•1-naphthyl group, 8-carbamoyl 
naphthyl group, l-methoxy-2- 
•2-naphthyl group, 1-carbamoyl 
■naphthyl group, 3-methoxy-2- 
•2-naphthyl group, 3-carbamoyl 
naphthyl group, 4-methoxy-2- 
'2-naphthyl group, 4-carbamoyl 
■naphthyl group, 5-methoxy-2- 
•2-naphthyl group, 5-carbamoyl 
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2-naphthyl group, 5-cyano-2-naphthyl group, 6-methoxy-2- 
naphthyl group, 6~methanoyl-2-naphthyl group, 6-carbamoyl- 
2-naphthyl group, 6-cyano-2-naphthyl group, 7-methoxy-2- 
naphthyl group, 7-methanoyl-2-naphthyl group, 7-carbainoyl- 
2-naphthyl group, 7-cyano-2-naphthyl group, 8-methoxy-2- 
naphthyl group, 8-methanoyl-2-naphthyl group, S-carbamoyl- 

2- naphthyl group, 8-cyano-2-naphthyl group and the like. 
[0026] Examples of the quinolyl group optionally having 
a substituent include 2-quinolyl group, 3-quinolyl group, 
4-quinolyl group, 5-quinolyl group, 6-quinolyl group, 7- 
quinolyl group, 8-quinolyl group, 3-methyl-2-quinolyl group, 

3- ethyl-2-quinolyl group, 3-n-hexyl-2-quinolyl group, 3-n- 
octyl-2-quinolyl group, 3-n-decyl-2-qulnolyl group, 4- 
methyl-2~quinolyl group, 4-ethyl~2-quinolyl group, 4-n- 
hexyl-2-quinolyl group, 4-n-octyl"2-quinolyl group, 4-n- 
decyl-2-quinolyl group, 5-methyl-2-quinolyl group, 5-ethyl- 
2-quinolyl group, 5-n-hexyl-2-quinolyl group, 5-n-octyl-2- 
quinolyl group, 5-n-decyl-2-quinolyl group, 6-methyl-2- 
quinolyl group, 6-ethyl-2-quinolyl group, 6-n-hexyl-2- 
quinolyl group, 6-n-octyl-2-quinolyl group, 6-n-decyl-2- 
quinolyl group, 7-methyl-2-quinolyl group, 7-ethyl-2- 



quinolyl group 



quinolyl group 



quinolyl group 
quinolyl group 



quinolyl group 



quinolyl group 



quinolyl group 



quinolyl group 



quinolyl group 
quinolyl group 



quinolyl group 



quinolyl group 
quinolyl group 



quinolyl group 



quinolyl group 



quinolyl group 



quinolyl group 



quinolyl group 
quinolyl group 



quinolyl group 



quinolyl group 



7-n-hexyl-2 -quinolyl group, 7-n-octyl-2 

7- n-decyl-2-quinolyl group, 8-methyl-2- 

8- ethyl-2-quinolyl group, 8-n-hexyl-2- 
8-n-octyl-2 -quinolyl group, 8-n-decyl-2 
2-methyl-3-quinolyl group, 2-ehtyl-3- 
2-n-hexyl-3-quinolyl group, 2-n-octyl-3 
2-n-decyl-3-quinolyl group, 4 -methyl- 3- 
4-ethyl-3-quinolyl group, 4-n-hexyl-3- 

4- n-octyl-3-quinolyl group, 4-n-decyl-3 

5- methyl-3-quinolyl group, 5-ethyl-3- 
5-n-hexyl-3-quinolyl group, 5-n-octyl-3 

5- n-decyl-3-quinolyl group, 6-inethyl-3- 

6- ethyl-3-quinolyl group, 6-n-hexyl-3- 

6- n-octyl-3-quinolyl group, 6-n-decyl-3 

7- inethyl-3-quinolyl group, 7-ethyl-3- 
7-n-hexyl-3-quinolyl group, 7-n-octyl-3 

7 - n-decyl- 3 -quinol y 1 group , 8 -methyl- 3- 

8- ethyl-3-quinolyl group, 8-n-hexyl-3- 
8-n-octyl-3-quinolyl group, 8-n-decyl-3 
2-methyl-4 -quinolyl group, 2-ethyl-4- 

2 -n-hexyl- 4 -quinolyl group, 2-n-octyl-4 



quinolyl group, 

quinolyl group, 

quinolyl group, 

quinolyl group, 

5 quinolyl group, 

quinolyl group, 

quinolyl group, 

quinolyl group, 

quinolyl group, 

10 quinolyl group, 

quinolyl group, 

quinolyl group, 

quinolyl group, 

quinolyl group, 

15 quinolyl group, 

quinolyl group, 

quinolyl group, 

quinolyl group, 

quinolyl group, 

20 quinolyl group, 

quinolyl group. 
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2- n-decyl-4 -quinolyl group, 3-methyl-4- 

3- ethyl-4-quinolyl group, 3-n-hexyl-4- 
3-n-octyl-4-quinolyl group, 3-n-decyl-4- 
5-methyl-4-quinolyl group, 5-ethyl-4- 
5-n-hexyl-4-quinolyl group, 5-n-octyl-4- 

5- n-decyl-4-quinolyl group, 6-methyl-4- 

6- ethyl- 4 -quinolyl group, 6-n-hexyl-4- 

6- n-octyl-4 -quinolyl group, 6-n-decyl-4- 

7 - methyl- 4-quinolyl group, 7-ethyl-4- 
7-n-hexyl-4 -quinolyl group, 7-n-octyl-4- 

7- n-decyl-4-quinolyl group, 8-methyl-4- 

8- ethyl-4-quinolyl group, 8-n-hexyl-4- 
8-n-octyl-4-quinolyl group, 8-n-decyl-4- 

3 -me t hoxy- 2 - quino 1 y 1 group , 3 -me thano y 1 - 2 - 

3- carbamoyl-2-quinolyl group, 3-cyano-2- 

4- methoxy-2-quinolyl group, 4-methanoyl-2- 

4- carbamoyl-2-quinolyl group, 4-cyano-2- 

5- methoxy-2-quinolyl group, 5-methanoyl-2- 

5- carbamoyl-2-quinolyl group, 5-cyano-2- 

6- methoxy-2-quinolyl group, 6-methanoyl-2- 
6-carbamoyl-2-quinolyl group, 6-cyano-2- 



quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 
quinolyl group 



7-inethoxy-2-quinolyl group, 7-methanoyl-2 

7- carbamoyl-2-quinolyl group, 7-cyano-2- 

8- niethoxy-2-quinolyl group, 8-methanoyl-2 
8-carbamoyl-2-quinolyl group, 8-cyano-2- 
2-methoxy-3-quinolyl group, 2-inethanoyl-3 
2-carabamoyl-3-quin61yl group, 2-cyano-3- 
4-methoxy-3-quinolyl group, 4-methanoyl-3 

4- carbamoyl-3-quinolyl group, 4-cyano-3- 

5- inethoxy-3-quinolyl group, 5-inethanoyl-3 

5- carbamoyl-3-quinolyl group, 5-cyano-3- 

6- methoxy-3-quinolyl group, 6-inethanoyl-3 

6- carbamoyl-3-quinolyl group, 6-cyano-3- 

7- methoxy-3-quinolyl group, 7-methanoyl-3 

7- carbamoyl- 3-quinolyl group, 7-cyano-3- 
a-methoxy-3-quinolyl group, 8-methanoyl-3 

8- carbamoyl-3-quinolyl group, 8-cyano-3- 
2 -me thoxy- 4 - quino ly 1 group , 2-me thanoy 1- 4 

2- carbamoyl-4-quinolyl group, 2-cyano-4- 

3- methoxy-4-quinolyl group, 3-methanoyl-4 
3-carbamoyl-4-quinolyl group, 3-cyano-4- 
5-methoxy- 4 -quinolyl group, 5-me thanoy 1-4 
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quinolyl group, 5-carbamoyl-4-quinolyl group, 5-cyan6-4- 
quinolyl group, 6-inethoxy-4-quinolyl group, 6-methanoyl-4- 
quinolyl group, 6-carbamoyl-4-quinolyl group, 6-cyano-4- 
quinolyl group, 7-methoxy-4-quinolyl group, 7-methanoyl-4- 
5 quinolyl group, 7-carbamoyl-4-quinolyl group, 7-cyano-4- 

quinolyl group, 8-methoxy-4-quinolyl group, 8-inethanoyl-4- 
quinolyl group, 8-carbamoyl-4-quinolyl group, 8-cyano-4- 
quinolyl group, and the like. 

[0027] Examples of the anthryl group optionally having a 
10 substituent include 1-anthryl group, 2-anthryl group, 9- 

anthryl group, 2 -methyl- 1-anthryl group, 2-ethyl-l-anthryl 
group, 2-n-hexyl-l-anthryl group, 2-n-octyl-l-anthryl group, 
2-n-decyl-l-anthryl group, 3-methyl- 1-anthryl group, 3- 
ethyl-l-anthryl group, 3-n-hexyl-l-anthryl group, 3-n- 
15 octyl-l-anthryl group, 3-n-decyl-l-anthryl group, 4-methyl- 
1-anthryl group, 4-ethyl-l-anthryl group, 4-n-hexyl-l- 
anthryl group, 4-n-octyl-l-anthryl group, 4-n-decyl-l- 
anthryl group, 5-methyl-l-anthryl group, 5-ethyl-l-anthryl 
group, 5-n-hexyl- 1-anthryl group, 5-n-octyl-l-anthryl group, 
20 5-n-decyl-l-anthyrl group, 6-methyl-l-anthryl group, 6- 
ethyl-l-anthryl group, 6-n-hexyl-l-anthryl group, 6-n- 
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octyl-l-anthryl group, 6-n-decyl-l-anthryl group, 7-methyl- 
1-anthryl group, 7-ethyl-l-anthryl group, 7-n-hexyl-l- 
anthryl group, 7-n-octyl-l-anthryl group, 7-n-decyl-l- 
anthryl group, 8-methyl-l-anthryl group, 8-ethyl-l-anthryl 
group, 8-n-hexyl-l-anthryl group, 8-n-octyl-l-anthryl group, 
8-n-decyl-l-anthryl group, 9-methyl-l-anthryl group, 9- 
ethyl-l-anthryl group, S-n-hexyl-l-anthryl group, 9-n- 
octyl-l-anthryl group, 9-n-decyl-l-anthryl group, 10- 
methyl-l-anthryl group, 10-ethyl-l-anthryl group, 10-n- 
hexyl-l-anthryl group, 10-n-octyl-l-anthryl group, 10-n- 
decyl-l-anthryl group, l-methyl-2-anthryl group, l-ethyl-2- 
anthryl group, l-n-hexyl-2-anthryl group, l-n-octyl-2- 
anthryl group, l-n-decyl-2-anthryl group, 3-methyl-2- 
anthryl group, 3-ethyl-2-anthryl group, 3-n-hexyl-2-anthryl 
group, 3-n-octyl-2-anthryl group, 3-n-decyl-2-anthryl group, 
4-methyl-2-anthryl group, 4-ethyl-2-anthryl group, 4-n- 
hexyl-2-anthryl group, 4-n-OGtyl-2-anthryl group, 4-n- 
decyl-2-anthryl group, 5-methyl-2-anthryl group, 5-ethyl-2- 
anthryl group, 5-n-hexyl-2-anthryl group, 5-n-octyl-2- 
anthryl group, 5-n-decyl-2-anthryl group, 6-methyl-2- 
anthryl group, 6-ethyl-2-anthryl group, 6-n-hexyl-2-anthryl 
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group, 6-n-octyl-2-anthryl group, 6-n-decyl-2-anthryl group, 
7-niethyl-2-anthryl group, 7-ethyl-2~anthryl group, 7-n-, 
hexyl-2-anthryl group, 7-n-octyl-2-anthryl group, 7-n- 
decyl-2-anthryl group, 8-methyl-2-anthryl group, 8-ethyl-2- 
5 anthryl group, 8-n-hexyl-2-anthryl group, 8-n-octyl-2- 
anthryl group, 8-n-decyl-2-anthryl group, 9-methyl-2- 
anthryl group, 9-ethyl-2-anthryl group, 9-n-hexyl-2-anthryl 
group, 9-n-octyl-2-anthryl group, 9-n-decyl-2-anthryl group, 
lO-iaethyl-2-anthryl group, lO-ethyl-2-anthryl group, 10-n- 

10 hexyl-2-anthryl group, lO-n-octyl-2-anthryl group, 10-n- 

decyl-2-anthryl group, 1 -methyl- 9- anthryl group, l-ethyl-9- 
anthryl group, l-n-hexyl-9-anthryl group, l-n-octyl-9- 
anthryl group, l-n-decyl-9-anthryl group, 2-methyl-9- 
anthryl group, 2-ethyl-9-anthryl group, 2-n-hexyl-9-anthryl 

15 group, 2-n-octyl-9-anthryl group, 2-n-decyl-9-anthryl group, 
3-methyl-9-anthryl group, 3-ethyl-9-anthryl group, 3-n- 
hexyl-9-anthryl group, 3-n-octyl-9-anthryl group, 3-n- 
decyl-9-anthryl group, 4-methyl-9-anthryl group, 4-ethyl-9- 
anthryl group, 4-n-hexyl-9-anthryl group, 4-n-octyl-9- 

20 anthryl group, 4-n-decyl-9-anthryl group, lO-methyl-9- 
anthryl group, lO-ethyl-9-anthryl group, lO-n-hexyl-9- 
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anthryl group, lO-n-octyl-9-anthryl group, lO-n-decyl-9 

anthryl group, 2-methoxy-l-anthryl group, 2-methanoyl-l 

anthryl group, 2-carbamoyl-l-anthryl group, 2-cyano-l- 

anthryl group, 3-methoxy-l-anthryl group, 3-methanoyl-l 

5 anthryl group, 3-carbamoyl-l -anthryl group, 3-cyano-l- 

anthryl group, 4-inethoxy-l-anthryl group, 4-methanoyl-l 

anthryl group, 4-carbamoyl-l-anthryl group, 4-cyano-l- 

anthryl group, 5-methoxy-l-anthryl group, 5-methanoyl-l 

anthryl group, 5-carbamoyl-l-anthryl group, 5-cyano-l- 

10 anthryl group, 6-methoxy-l-anthryl group, 6-methanoyl~l 

anthryl group, 6-carbamoyl-l-anthryl group, 6-cyano-l- 

anthryl group, 7 -methoxy-1 -anthryl group, 7-methanoyl-l 

anthryl group, 7-carbamoyl-l-anthryl group, 7-cyano-l- 

anthryl group, 8 -methoxy-1 -anthryl group, 8-methanoyl-l 

15 anthryl group, 8-carbamoyl-l-anthryl group, 8-cyano-l- 

anthryl group, 9-methoxy-l-anthryl group, 9-methanoyl-l 

anthryl group, 9-carbamoyl-l-anthryl group, 9-cyano-l- 

anthryl group, 10-methoxy-l -anthryl group, 10-methanoyl 

anthryl group, lO-carbamoyl-l-anthryl group, 10-cyano-l 

20 anthryl group, l-methoxy-2-anthryl group, l-methanoyl-2 

anthryl group, l-carbamoyl-2-anthryl group, l-cyano-2- 
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anthryl group, 3-methoxy-2-anthryl group, 3-methanoyl-2 

anthryl group, 3-carbamoyl-2-anthryl group, 3-cyano-2- 

anthryl group, 4-niethoxy-2-anthryl group, 4-methanoyl-2 

anthryl group, 4-carbamoyl-2-anthryl group, 4-cyano-2- 

5 anthryl group, 5-methoxy-2-anthryl group, 5-methanoyl-2 

anthryl group, 5-carbamoyl-2-anthryl group, 5-cyano-2- 

anthryl group, 6-iaethoxy-2-- anthryl group, 6-iaethanoyl-2 

anthryl group, 6-carbamoyl-2-anthryl group, 6-cyano-2- 

anthryl group, 7-methoxy-2-anthryl group, 7-methanoyl-2 

10 anthyrl group, 7-carbaiaoyl-2-anthryl group, 7-cyano-2- 

anthryl group, 8-methoxy-2-anthryl group, 8-methanoyl-2 

anthryl group, 8-carbamoyl-2-anthryl group, 8-cyano-2- 

anthryl group, 9-niethoxy-2 -anthryl group, 9-iaethanoyl-2 

anthryl group, 9-carbamoyl-2-anthryl group, 9-cyano-2- 

15 anthryl group, lO-methoxy-2-anthryl . group, 10-methanoyl 

anthryl group, lO-carbamoyl-2-anthryl group, lO-cyano-2 

anthryl group, l-methoxy-9-anthryl group, l-iaethanoyl-9 

anthryl group, l-carbamoyl-9-anthryl group, l-cyano-9- 

anthryl group, 2-methoxy-9-anthryl group, 2-methanoyl-9 

20 anthryl group, 2-carbamoyl-9-anthryl group, 2-cyano-9- 

anthryl group, 3-methoxy-9-anthryl group, 3-methanoyl-9 
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anthryl group, 3-carbamoyl--9-anthryl group, 3-cyano-9- 
anthryl group, 4-methoxy-9-anthryl group, 4-methanoyl-9- 
anthryl group, 4-carbamoyl-9-anthryl group, 4-cyano-9- 
anthryl group, lO-methoxy-9-anthryl group, lO-methanoyl-9- 
anthryl group, lO-carbamoyl-9-anthryl group, lO-cyano-9- 
anthryl group and the like. 

[0028] Examples of the pyrenyl group optionally having a 
substituent include 1-pyrenyl group, 2-pyrenyl group, 2- 
methyl-1 -pyrenyl group, 2-ethyl-l-pyrenyl group, 2-n-hexyl- 
1-pyrenyl group, 2-n-octyl-l-pyrenyl group, 2-n-decyl-l- 
pyrenyl group, 3-methyl- 1-pyrenyl group, 3-ethyl-l-pyrenyl 
group, 3-n-hexyl-l-pyrenyl group, 3-n-octyl-l-pyrenyl group 
3-n-decyl-l-pyrenyl group, 4 -methyl -1-pyrenyl group, 4- 
ethyl-l-pyrenyl group, 4-n-hexyl- 1-pyrenyl group, 4-n- 
octyl-l-pyrenyl group, 4-n-decyl-l-pyrenyl group, 5-methyl- 
1-pyrenyl group, 5-ethyl-l-pyrenyl group, 5-n-hexyl-l- 
pyrenyl group, 5-n-octyl-l-pyrenyl group, 5-n-decyl-l- 
pyrenyl group, 6-methyl- 1-pyrenyl group, 6-ethyl-l-pyrenyl 
group, 6-n-hexyl-l-pyrenyl group, 6-n-octyl-l-pyrenyl group 
6-n-decyl- 1-pyrenyl group, 7 -methyl- 1-pyrenyl group, 7- 
ethyl- 1-pyrenyl group, 7-n-hexyl-l-pyrenyl group, 7-n- 
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octyl-l-pyrenyl group, 7-n-decyl-l-pyrenyl group, S-methyl- 
1-pyrenyl group, 8-ethyl-l-pyrenyl group, 8-n-hexyl-l- 
pyrenyl group, 8-octyl-l-pyrenyl group, 8-n-decyl-l-pyrenyl 
group, 9-methyl-l-pyrenyl group, 9-ethyl-l-pyrenyl group, 
9-n-hexyl-l-pyrenyl group, 9-n-octyl-l-pyrenyl group, 9-n- 
decyl-l-pyrenyl group, 10-methyl-l-pyrenyl group, 10-ethyl- 
1-pyrenyl group, 10-n-hexyl-l-pyrenyl group, 10-n-octyl-l- 
pyrenyl group, 10-n-decyl-l-pyrenyl group, l-inethyl-2- 
pyrenyl group, l-ethyl-2-pyrenyl group, l-n-hexyl-2-pyrenyl 
group, l-n-octyl-2-pyrenyl group, l-n-decyl-2-pyrenyl group, 
3-methyl-2-pyrenyl group, 3-ethyl-2-pyrenyl group, 3-n- 
hexyl-2-pyrenyl group, 3-n-octyl-2-pyrenyl group, 3-n- 
decyl-2-pyrenyl group, 4-iaethyl-2-pyrenyl group, 4-ethyl-2- 
pyrenyl group, 4-n-hexyl-2-pyrenyl group, 4-n-octyl-2- 
pyrenyl group, 4-n-decyl-2-pyrenyl group, 5-iaethyl-2- 
pyrenyl group, 5-ethyl-2-pyrenyl group, 5-n-hexyl-2-pyrenyl 
group, 5-n-octyl-2-pyrenyl group, 5-n-decyl-2-pyrenyl group, 
6-methyl-2-pyrenyl group, 6-ethyl-2-pyrenyl group, 6-n- 
hexyl-2-pyrenyl group, 6-n-OGtyl-2-pyrenyl group, 6-n- 
decyl-2-pyrenyl group, 7-methyl-2-pyrenyl group, 7-ethyl-2- 
pyrenyl group, 7-n-hexyl-2-pyrenyl group, 7-n-octyl-2- 
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pyrenyl group, 7-n-decyl-2-pyrenyl group, 8-methyl-2- 
pyrenyl group, 8~ethyl-2-pyrenyl group, 8-n-hexyl-2-pyrenyl 
group, 8-octyl-2^pyrenyl group, 8-n-decyl-2-pyrenyl group, 
9-methyl-2-pyrenyl group, 9-ethyl-2-pyrenyl group, 9-n- 
hexyl-2-pyrenyl group, 9-n-octyl-2-pyrenyl group, 9-n- 
decyl-2-pyrenyl group, lO-methyl-2-pyrenyl group, 10-ethyl- 
2-pyrenyl group, lO-n-hexyl-2-pyrenyl group, lO-n-octyl-2- 
pyrenyl group, lO-n-decyl-2-pyrenyl group, 2-methoxy-l- 
pyrenyl group, 2-methanoyl-l-pyrenyl group, 2-carbaiaoyl-l- 
pyrenyl group, 2 -cyano-1 -pyrenyl group, 3-methoxy-l-pyrenyl 
group, 3-methanoyl-l -pyrenyl group, 3-carbamoyl-l-pyrenyl 
group, 3-cyano-l-pyrenyl group, 4-methoxy-l-pyrenyl group, 
4-methanoyl-l-pyrenyl group, 4-carbamoyl-l-pyrenyl group, 
4-cyano-l-pyrenyl group, 5-methoxy-l-pyrenyl group, 5- 
methanoyl-1 -pyrenyl group, S-carbamoyl-l-pyrenyl group, 5- 
cyano-1 -pyrenyl group, 6-methoxy-l-pyrenyl group, 6- 
methanoyl-l-pyrenyl group, 6-carbamoyl-l-pyrenyl group, 6- 
cyano-l-pyrenyl group, 7-methoxy-l-pyrenyl group, 7- 
methanoyl-l-pyrenyl group, 7-carbamoyl-l-pyrenyl group, 7- 
cyano-l-pyrenyl group, 8-methoxy-l-pyrenyl group, 8- 
methanoyl-l-pyrenyl group, 8-carbamoyl-l-pyrenyl group, 8- 
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cyano-l-pyrenyl group, 9-methoxy-l-pyrenyl group, 9- 
methanoyl-l-pyrenyl group, 9-carbaraoyl-l-pyrenyl group, 
cyano-l-pyrenyl group, 10-methoxy-l-pyrenyl group, 10- 
methanoyl-l-pyrenyl group, 10-carbamoyl-l-pyrenyl group, 
10-cyano-l-pyrenyl group, 2-methoxy-2-pyrenyl group, 2- 
methanoyl-2-pyrenyl group, 2-carbamoyl-2-pyrenyl group, 
cyano-2-pyrenyl group, 3-inethoxy-2-pyrenyl group, 3- 
methanoyl-2-pyrenyl group, 3-carbamoyl-2-pyrenyl group, 
cyano-2-pyrenyl group, 4-inethoxy-2-pyrenyl group, 4- 
methanoyl-2-pyrenyl group, 4-carbamoyl-2-pyrenyl group, 
cyano-2-pyrenyl group, 5-methoxy-2-pyrenyl group, 5- 
methanoyl-2-pyrenyl group, 5-carbamoyl-2-pyrenyl group, 
cyano-2-pyrenyl group, 6-methoxy-2-pyrenyl group, 6- 
methanoyl-2-pyrenyl group, 6-carbamoyl-2-pyrenyl group, 
cyano-2-pyrenyl group, 7-methoxy-2-pyrenyl group, 7- 
itiethanoyl-2-pyrenyl group, 7-carbaiaoyl-2-pyrenyl group, 
cyano-2-pyrenyl group, 8-methoxy-2-pyrenyl group, 8- 
methanoyl-2-pyrenyl group, 8 -carbamoyl- 2 -pyrenyl group, 
cyano-2-pyrenyl group, 9-methoxy-2-pyrenyl group, 9- 
methanoyl-2 -pyrenyl group, 9-carbamoyl-2-pyrenyl group., 
cyano-2-pyrenyl group, lO-methoxy-2-pyrenyl group, 10- 
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methanoyl-2-pyrenyl group, lO-carbamoyl-2-pyrenyl group, 
lO-cyano-2-pyrenyl group and the like. 
[0029] In a first aspect of the present invention, 
examples of polyaminopyridines include poly (2- (N- 
5 phenyl) aminopyridine) , poly (2- (N-phenyl) amino-4- 

methylpyridine) , poly (2- (N-phenyl) amino-4-ethylpyridine) , 
poly (2- (N-phenyl) amino-4-n-propylpyridine) , poly (2- (N-- 
phenyl) amino- 4-n-butylpyridine) , poly (2- (N-phenyl) amino-4- 
n-hexylpyridine) , poly (2- (N-phenyl) amino- 4-n-octylpyridine) , 

10 poly (2- (N-phenyl) amino-4-n-decylpyridine) , poly(2-(N-2- 
pyridyl) aminopyridine) , poly (2- (N-2-pyridyl) amino-4- 
methylpyridine) , poly (2- (N-2-pyridyl) amino-4-n- 
hexylpyridine) , poly (2- (N-3-pyridyl) aminopyridine) , poly (2- 
(N-3-pyridyl) amino-4-methylpyridine) , poly (2- (N-3- 

15 pyridyl) amino-4-n-hexylpyridine) , poly (2- (N-4- 

pyridyl) aminopyridine) , poly (2- (N-4-pyridyl) amino-4- 
methylpyridine) , poly (2- (N-4-pyridyl) amino-4-n- 
hexylpyridine) , poly (2- (N-3-methyl-2-pyridyl) aminopyridine) , 
poly (2- (N-2-methyl-3-pyridyl) aminopyridine) , poly (2- (N-3- 

20 methyl-4-pyridyl) aminopyridine) and the like. 

[0030] In a second aspect of the present invention. 
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examples of polyaminopyridines include poly(2-(N-2- 
pyrimidyl) aminopyridine) , poly (2- (N-2-pyrimidyl) amino-4- 
methylpyridine) , poly (2- (N-2-pyrimidyl) amino-4- 
ethylpyridine) , poly (2- (N-2-pyriiaidyl) ainino-4-n- 
propylpyridine) , poly {2- (N-2-pyrimidyl) amino-4-n- 
butylpyridine) , poly (2- (N--2-pyrimidyl) aiaino-4-n- 
hexylpyridine) , poly (2- {N-2-pyrimidyl) amino-4--n- 
octylpyridine) , poly (2- {N-2-pyrimidyl) amino-4-n- 
decylpyridine) , poly (2- (N-l-naphthyl) aminopyridine) , 
poly (2- (N-l-naphthyl) amino-4-methylpyridine) , poly (2- (N- 
naphthyl) amino-4-n-hexylpyridine) , poly (2- {N-2- 
naphthyl) aminopyridine) , poly (2- (N-2-naphthyl) amino-4- 
methylpyridine) , poly (2- (N-2-naphthyl) amino-4-n- 
hexylpyridine) , poly (2- {N-3-naphthyl ) aminopyridine) , 
poly (2- (N-2-quinolyl) aminopyridine) , poly (2- (N-2- 
quinolyl) amino-4-methylpyridine) , poly (2- (N-2- 
quinolyl) amino-4-n-hexylpyridine) , poly (2- (N-3- 
quinolyl) aminopyridine) , poly (2- (N-3-quinolyl) amino-4- 
methylpyridine) , poly (2- (N-3-quinolyl) amino-4-n- 
hexylpyridine) / poly (2- {N-4-quinolyl) aminopyridine) , 
poly (2- (N-5-methyl-2-pyrimidyl) aminopyridine) , poly (2- (N 
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methyl-l-naphthyl) aminopyridine) , poly (2- (N-2-inethyl-3- 
quinolyl) aminopyridine) and the like. 

[0031] In a third aspect of the present invention, 
examples of polyaminopyridines include poly(2-(N-l- 
anthryl) aminopyridine) / poly (2- (N-l-anthryl) amino-4- 
methylpyridine) , poly (2- (N-l-anthryl) amino-4-ethylpyridine) , 
poly (2- (N-l-anthryl) amino-4-n-propylpyridine) , poly (2- (N-l- 
anthryl) amino-4-n-butylpyridine) , poly (2- (N-l- 
anthryl) amino- 4-n-hexylpyridine) , poly (2- (N-l- 
anthryl) amino-4-n-octylpyridine) , poly (2- (N-l- 
anthryl) amino-4-n-decylpyridine) / poly (2- (N-2- 
anthryl) aminopyridine) , poly (2- (N-2-anthryl) amino-4- 
methylpyridine) , poly (2- (N-2-anthryl) amino-4-ethylpyridine.) , 
poly (2- (N-2-anthryl) amino-4-n-propylpyridine) , poly (2- (N-2- 
anthryl) amino-4-n-butylpyridine) , poly (2- (N-2- 
anthryl) amino-4-n-hexylpyridine) / poly (2- (N-2- 
anthryl) amino-4-n-octylpyridine) , poly (2- (N-2- 
anthryl) amino-4-n-decylpyridine) , poly (2- (N-9- 
anthryl) aminopyridine) / poly (2- (N-9-anthryl) amino-4- 
methylpyridine) , poly (2- (N-9-anthryl) amino-4-ethylpyridine) , 
poly (2- (N-9-anthryl) amino-4-n-propylpyridine) , poly (2- (N-9- 
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anthryl) amino-4-n-butylpyridine) , poly (2- (N-9- 
anthryl) ainino-4-n-hexylpyridine) , poly (2- (N-9- 
anthryl) amino-4-n-octylpyridine) , poly(2-(N-9- 
anthryl) amino-4-n-decylpyridine) , poly (2- (N-1- 
5 pyrenyl) aminopyridine) , poly (2- (N-l-pyrenyl) aiaino-4- 

methylpyridine) , poly (2- (N-l-pyrenyl) amino-4-ethylpyridine) , 
poly (2- (N-l-pyrenyl) amino- 4-n-propylpyridine) , poly (2- (N-l- 
pyrenyl) aiaino-4-n-butylpyridine) / poly (2- (N-l- 
pyrenyl) amino-4-n-hexylpyridine) , poly (2- (N-1- 

10 pyrenyl) aiaino-4-n-octylpyridine) , poly (2- (N-l- 
pyrenyl) amino-4-n-decylpyridine) , poly (2- (N-2- 
pyrenyl) aminopyridine) , poly (2- (N-2-pyrenyl) amino-4- 
methylpyridine) f poly (2- (N-2-pyrenyl) amino-4-ethylpyridine) / 
poly (2- (N-2-pyrenyl) amino- 4-n-propylpyridine) , poly (2- (N-2- 

15 pyrenyl) amino-4-n-butylpyridine) , poly (2- (N-2- 
pyrenyl) amino-4-n-hexylpyridine) , poly (2- (N-2- 
pyrenyl) amino-4-n-octylpyridine) , poly (2- (N-2- 
pyrenyl) amino-4-n-decylpyridine) , poly (2- (N-2-methyl-l- 
anthryl) aminopyridine) , poly (2- (N-3-methyl-l- 

20 anthryl) aminopyridine) / poly (2- (N-4-methyl-l- 
anthryl) aminopyridine) , poly (2- (N-l-methyl-2- 
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anthryl) aminopyridine) , poly (2- (N-2-ethoxy-9- 
anthryl) aminopyridine) , poly (2- (N-3~methanoyl-9- 
anthryl) aminopyridine) , poly (2- (N-4-ethanoyl-9- 
anthryl) aminopyridine) , poly (2- (N-2-carbamoyl-l- 
5 pyrenyl) aminopyridine) / poly (2- (N-3-cyano-l- 

pyrenyl) aminopyridine) , poly (2- (N-4-methoxy-l- 
pyrenyl) aminopyridine) , poly (2- (N-5-ethoxy-l- 
pyrenyl) aminopyridine) , poly (2- {N-l-methanoyl-2- 
pyrenyl) aminopyridine) / poly (2- (N-3-ethanoyl-2- 

10 pyrenyl) aminopyridine) , poly (2- (N-4-carbamoyl-2- 
pyrenyl) aminopyridine) , poly (2- (N-5-cyano-2- 
pyrenyl) aminopyridine) and the like. 
[0032] A number average molecular weight of 
polyaminopyridines of the present invention is 500 to 

15 1000000^ preferably 1000 to 100000. When a number average 
molecular weight of polyaminopyridines is less than 500, 
there is a possibility that film forming property is 
deteriorated upon coating or casting of the resulting 
solution. On the other hand, when a number average 

20 molecular weight exceeds 1000000, there is a possibility 
that solubility in a solvent is deteriorated- 
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[0033] Examples of a process for preparing 
polyaminopyridines of the present invention include a 
process of reacting 2, 6-dihalogenopyridines and an aromatic 
amine compound using a palladium compound and a phosphine 
compound as a catalyst in the presence of a base. 
Alternatively, the palladium compound and the phosphine 
compound may be used in the reaction as a mixed catalyst 
containing them. 

[0034] The 2, 6-dihalogenopyridines are a compound 
represented by the general formula (2) . In the general 
formula (2), is as defined in the general formula (1). 
And^ X represents a halogen atom. 

Examples of the halogen atom include a fluorine atom, 
a chlorine atom, a bromine atom, an iodine atom and the 
lilce. 

[0035] Examples of 2, 6-dihalogenopyridines represented 
by the general foinnula (2) include 2, 6-dif luoropyridine, 
2, 6-dichloropyridine, 2, 6-dibromopyridine, 2, 6- 
diiodopyridine, 3-methyl-2, 6-dichloropyridine, 4-methyl- 
2, 6-dichloropyridine, 5-methyl-2, 6-dichloropyridine, 3- 
ethyl-2, 6-dichloropyridine, 4-ethyl-2, 6-dichloropyridine, 
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5-ethyl-2, 6-dichlorbpyridine, 3-isopropyl-2/ 6- 
dichloropyridine, 4-isopropyl-2, 6-dichloropyridine, 5- 
isopropyl-2 , 6-dichloropyridine , 3-n-propyl-2 , 6- 
dichloropyridine, 4-n-propyl-2, 6-dichloropyridine, 5-n- 
propyl-2, 6-dichloropyridine, 3-n-butyl-2, 6-dichloropyridine, 
4-n-butyl-2, 6-dichloropyridine, 5-n-butyl-2, 6- 
dichloropyridine, 3-sec-butyl-2, 6-dichloropyridine, 4-sec- 
butyl-2, 6-dichloropyridine, 5-sec-butyl-2 , 6- 
dichloropyridine, 3-tert-butyl-2, 6-dichloropyridine, 4- 
tert-butyl-2, 6-dichloropyridine, 5-tert-butyl-2, 6- 
dichloropyridine, 3-n-pentyl-2, 6-dichloropyridine, 4-n- 
pentyl-2, 6-dichloropyridine, 5-n-pentyl-2 , 6- 
dichloropyridine, 3-isopentyl-2, 6-dichloropyridine, 4- 
isopentyl-2, 6-dichloropyridine, 5-isopentyl-2, 6- 
dichloropyridine, 3-neopentyl-2, 6-dichloropyridine, 4- 
neopentyl-2, 6-dichloropyridine, 5-neopentyl-2, 6- 
dichloropyridine, 3-n-hexyl-2, 6-dichloropyridine, 4-n- 
hexyl-2, 6-dichloropyridine, 5-n-hexyl-2, 6-dichloropyridine, 
3-isohexyl-2, 6-dichloropyridine, 4-isohexyl-2, 6- 
dichloropyridine, 5-isohexyl-2, 6-dichloropyridine, 3-n- 
octyl-2, 6-dichloropyridine, 4-n-octyl-2, 6-dichloropyridine, 
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S-n-octyl-Z, 6-dichloropyridine, 3-n-decyl-2, 6- 
dichloropyridine, 4-n-decyl--2, 6-dichloropyridine, 5-n- 
decyl-2, 6-dichloropyridine, 4-cyano-2, 6-dichloropyridine/ 
4-methoxy-2, 6-dichloropyridine and the like. Inter alia, 
5 from a viewpoint of easy availability and economy, 2,6- 
dichloropyridine and 2, 6-dibromopyridine are preferably 
used. 

[0036] On the other hand, the aromatic amine compound is 
a compound represented by the general formula (3) • In the 
10 general formula (3) , is as defined in the general 
formula (1) . 

[0037] In a first aspect of the present invention, 
examples of the aromatic amine compound represented by the 
general formula (3) include aniline, 2-methylaniline, 2- 

15 ethylaniline, 2-n-hexylaniline, 2-n-octylaniline, 2-n- 
decylaniline, 4-methylaniline, 4-ethylaniline, 4-n- 
hexylaniline, 4-n-octylaniline, 4-n-decylaniline, 2- 
methoxyaniline, 2-methanoylaniline, 2-carbamoylaniline, 2- 
cyanoaniline, 4-methoxyaniline, 4-methanoylaniline, 4- 

20 carbamoylaniline, 4-cyanoaniline, 2-aminopyridine, 3- 

aminopyridine, 4-aminopyridine, 4-methyl-2-aminopyridine, 
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4-ethyl-2-aminopyridine, 4-n-hexyl-2-aminopyridine, 4-n- 
octyl-2-aminopyridine/ 4-n-decyl-2-aminopyridine, 6-methyl- 
2-aiaihopyridine, 6-ethyl-2-aminopyridine, 6-n-hexyl-2- 

aminopyridine, 6-n-octyl-2-aiainopyridine, 6-n-decyl-2- 

5 aminopyridine, 2-methyl-3-aminopyridine, 2-ethyl-3- 

aminopyridine, 2-n-hexyl-3-aminopyridine, 2-n-octyl-3- 

aminopyridine, 2-n-decyl-3-aiainopyridine, 4 -methyl- 3- 

aminopyridine, 4-ethyl-3-aminopyridine, 4-n-hexyl-3- 

aminopyridine, 4-n-octyl-3-aminopyridine, 4-n-decyl-3- 

10 aminopyridine, 6-methyl-3-aminopyridine, 6-ethyl-3- 

aminopyridine^ 6-n-hexyl-3-aminopyridine, 6-n-octyl-3- 

aminopyridine, 6-n-decyl-3-a]ninopyridine, 2-inethyl-4- 

aminopyridine^ 2-ethyl-4-aminopyridine, 2-n-hexyl-4- 

aminopyridine/ 2-n-octyl-4-aminopyridine, 2-n-decyl-4- 

15 aminopyridine, 6-methyl-4-amin6pyridine, 6-ethyl-4- 

aminopyridine/ 6-n-hexyl-4-aminopyridine, 6-n-octyl-4- 

aminopyridine, 6-n-decyl-4-aminopyridine/ 4-methoxy-2~ 

aminopyridine/ 4-methanoyl-2-aminopyridine, 4-carbanioyl-2- 

aminopyr idine , 2 - cyano- 2 -aminopyridine , 6-me thoxy- 2 - 

20 aminopyridine, 6-methanoyl-2-aminopyridine/ 6-carbamoyl-2- 

aminopyr idine, 6-cyano-2-aminopyridine, 2-methoxy-3- 
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aminopyridine, 2-methanoyl-3-aminopyridine^ 2-carbamoyl-3- 
aminopyridine, 2-cyano-3-aiainopyridine/ 4-methoxy-3- 
aminopyridine, 4-methanoyl-3-aminopyridine^ 4-carbamoyl-3- 
aminopyridine, 4-cyano-3-aminopyridine, 6-methoxy-3- 
5 aminopyridine, 6-methanoyl-3-aminopyridine, 6-carbaraoyl-3- 
aminopyridine, 6-cyano-3-aminopyridine/ 2-methoxy-4- 
aminopyridine, 2 -methanoyl- 4 -aminopyridine, 2-carbaiaoyl-4- 
aminopyridine, 2-cyano-4-aminopyridine/ 6-methoxy-4- 
aminopyridine/ 6-methanoyl- 4 -aminopyridine, 6-carbamoyl-4- 
10 aminopyridine, 6-cyano-4-aminopyridine and the like. Inter 
alia, from a viewpoint of easy availability and economy, 
aniline, 2-aminopyridine, 3-aminopyridine, and 4- 
aminopyridine are preferably used. 

[0038] In a second aspect of the present invention, 
15 examples of the aromatic amine compound represented by the 
general formula (3) include 2-aminopyrimidine, 4- 
aminopyrimidine, 5-aminopyrimidine, 4-methyl-2- 
aminopyrimidine, 4 -ethyl-2 -aminopyrimidine, 4-n-hexyl-2- 
aminopyrimidine, 4 -n-octyl-2 -aminopyrimidine, 4-n-decyl-2- 
20 aminopyrimidine, 5-methyl-2-aminopyrimidine, 5-ethyl-2- 

aminopyrimidine, 5-n-hexyl -2 -aminopyrimidine, 5-n-octyl-2- 
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aminopyrimidine^ 5-n-decyl-2-aminopyrimidine, 4-methoxy-2- 
aminopyrimidine, 4-niethanoyl-2-aminopyrimidine, 4- 
carbamoyl~2-a]iiinopyrimidine^ 4-cyano-2-aminopyriinidine, 5- 
methoxy-2-aminopyrimidine/ 5-methanoyl-2-aminopyrimidine/ 

5- carbainoyl-2-aininopyrimidine/ 5^cyano-2-aiainopyrimidine/ 
l-aminonaphthalene, 2-aminonaphthalene, 2-methyl-l- 
aminonaphthalene, 2-ethyl-l-aminonaphthalene, 2-n-hexyl-l- 
aminonaphthalene, 2-n-octyl-l-aminonaphthalene, 2-n-decyl- 
1-aminonaphthalene/ 3-methyl-l-aminonaphthalene, 3-ethyl-l 
aminonaphthalene, 3-n-hexyl-l-aminonaphthalene, 3-n-octyl- 
l-aminonaphthalene, 3-n-decyl-l -aminonaphthalene, 4-methyl 
1 -aminonaphthalene, 4-ethyl-l-aminonaphthalene, 4-n-hexyl- 
1-aminonaphthalene, 4-n-octyl-l-aminonaphthalene, 4-n- 
decyl-1 -aminonaphthalene, 5-methyl-l -aminonaphthalene, 5~ 
ethyl-l-aminonaphthalene, 5-n-hexyl-l-aminonaphthalene, 5- 
n-octyl-1 -aminonaphthalene, 5-n-decyl-l -aminonaphthalene, 

6- methyl-l -aminonaphthalene, 6-ethyl-l -aminonaphthalene, 6 
n-hexyl-1 -aminonaphthalene, 6-n-octyl-l-aminonaphthalene, 

6- n-decyl-l-aminonaphthalene, 7-methyl-l -aminonaphthalene, 

7- ethyl-l-aminonaphthalene, 7-n-hexyl-l-aminonaphthalene, 
7-n-octyl-l-aminonaphthalene, 7-n-decyl-l -aminonaphthalene 
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8-methyl-l-aminonaphthalene, 8-ethyl-l-aminonaphthalene, 8- 
n-hexyl-l-aminonaphthalene, 8-n-octyl-l-aminonaphthalene, 
8-n-decyl-l-aminonaphthalene, 4-methoxy-l-aininonaphthalene, 
4-iaethanoyl-l-aiainonaphthalene, 4-carbamoyl-l- 
aminonaphthal ene , 4 - cyano- 1 -aminonaphthalene , 2 - amino- 1 - 
quinoline, 3-amino-l-quinoline, 4-amino-l-quinoline, 5- 
amino-l-quinoline, 6-amino-l-quinoline, 7-amino-l-quinoline/ 
8-amino-l-quinoline, 2-aiaino-3-methyl-l-quinoline, 2-amino- 
3-ethyl-l-quinoline, 2-amino-3-n-hexyl-l-quinoline, 2- 
amino-3-n-octyl-l-quinoline, 2-amino-3-n-decyl-l-quinoline 
and the like. Inter alia, from a viewpoint of easy 
availability and economy, 2-aminopyrimidine, 1- 
naphthylamine and 3-aminoquinoline are preferably used. 
[0039] In a third aspect of the present invention, 
examples of the- aromatic amine compound represented by the 
general formula (3) include 1-aminoanthracene, 2- 
aminoanthr acene , 9- aminoanthracene , 2 -me thyl- 1 - 
aminoanthracene, 2-ethyl-l-aminoanthracene/ 2-n-hexyl-l- 
aminoanthr acene, 2-n-octyl-l -aminoanthracene, 2-n-decyl-l- 
aminoanthr acene, 3-methyl-l-aminoanthracene, 3-ethyl-l- 
aminoanthracene, 3-n-hexyl-l -aminoanthracene, 3-n-octyl-l- 
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aminoanthracene, 3-n-decyl-l-aiainoanthracene, 4-methYl-l- 

aminoanthracene/ 4-ethyl-l-aminoanthracene, 4-n-hexyl-l- 

aminoanthracene, 4-n-octyl-l-aminoanthracene, 4-n-decyl-l 

aminoanthracene, S-methyl-l-aminoanthracene, 5-ethyl-l- 

aminoanthracene^ 5-n-hexyl-l-aminoanthracene, 5-n-octyl-l 

aminoanthracene, 5-n-decyl-l-aiainoanthracene, 6-methyl-l- 

aminoanthracene, 6-ethyl-l-aminoanthracene, 6-n-hexyl-l- 

aminoanthracene, 6-n-octyl-l-aininoanthracene^ 6-n-decyl-l 

aminoanthracene, 7 -methyl- 1-aminoanthracene, 7-ethyl-l- 

aminoanthracene, 7-n-hexyl-l-aminoanthracene, 7-n-octyl-l 

aminoanthracene, 7 -n-decyl-1 -aminoanthracene, 8-methyl-l- 

aminoanthracene, 8-ethyl-l-aminoanthracene, 8-n-hexyl-l- 

aminoanthracene, 8-n-octyl-l-aminoanthracene, 8-n-decyl-l 

aminoanthracene, 9-methyl-l -aminoanthracene, 9-ethyl-l- 

aminoanthracene , 9-n-hexyl- 1 -aminoanthracene , 9-n-oct yl- 1 

aminoanthracene , 9-n-decyl- 1-aminoanthracene , 1 0-me thyl- 1 

aminoanthracene, 10-ethyl-l-aminoanthracene, 10-n-hexyl-l 

aminoanthracene, 10-n-octyl- 1-aminoanthracene, 10-n-decyl 
1-aminoanthracene, l-methyl-2-aminoanthracene, l-ethyl-2- 

aminoanthracene, l-n-hexyl-2 -aminoanthracene, l-n-octyl-2 

aminoanthracene, l-n-decyl-2-aminoanthracene, 3-methyl'-2- 
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aminoanthracene, 3-ethyl-2-aminoanthracene, 3-n-hexyl-2- 



15 



aminoanthracene 



aminoanthracene 



aminoanthracene 



aminoanthracene 



aminoanthracene 



aminoanthracene 



aminoanthracene 



aminoanthracene 
aminoanthracene 
aminoanthracene 
aminoanthracene 
aminoanthracene 
aminoanthracene 
aminoanthracene 
aminoanthracene 
aminoanthracene 
aminoanthracene 
aminoanthracene 



3- n-octyl-2-aminoanthracene, . 3-n-decyl-2 

4- methyl-2-aminoanthracene^ 4-ethyl-2- 
4-n-hexyl-2 -aminoanthracene, 4-n-octyl-2 

4- n-decyl-2 -aminoanthracene, 5-methyl-2- 

5- ethyl-2-aminoanthracene, 5-n-hexyl-2- 

5- n-octyl-2-aminoanthracene, 5-n-decyl-2 

6- methyl-2-aminoanthracene/ 6-ethyl-2- 



6- n-hexyl-2-aminoanthracene, 6-n-octyl-2 
1 0 aminoanthracene , 6-n-decyl-2-aminoanthracene , 7-methyl-2- 

7- ethyl-2-aminoanthracene/ 7-n-hexyl-2- 

7 - n-octyl-2 -aminoanthracene, 7-n-decyl-2 

8- methyl-2-aminoanthracene, 8-ethyl-2- 
8 -n-hexyl-2 -aminoanthracene, 8-n-octyl-2 

8- n-decyl-2 -aminoanthracene, 9-methyl-2- 

9- ethyl-2-aminoanthracene, 9-n-hexyl-2- 

9- n-octyl-2 -aminoanthracene, 9-n-decyl-2 

1 0- methyl-2 -aminoanthracene , 1 O-ethyl-2- 
lO-n-hexyl-2-aminoanthracene, 10-n-octyl 

20 2-aminoanthracene, lO-n-decyl-2-aminoanthracene, 1-methyl 
9-aminoanthracene, l-ethyl-9-aminoanthracene, l-n-hexyl-9 
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aminoanthracene/ l-n-octyl-9-aminoanthracene, l-n-decyl-9- 
aminoanthracene, 2 -methyl- 9- aminoanthracene, 2 -ethyl- 9- 
aminoanthracene, 2-n-hexyl-9-aminoanthracene, 2-n-octyl-9- 
aminoanthracene, 2-n-decyl-9-aminoanthracene/ 3-methyl-9- 
5 aminoanthracene , 3 -ethyl- 9- aminoanthracene , 3-n-hexyl- 9- 

aminoanthracene, 3-n-octyl-9-aminoanthracene, 3-n-decyl-9- 
aminoanthracene, 4 -methyl- 9- aminoanthracene, 4 -ethyl- 9- 
aminoanthracene, 4-n-hexyl-9-aminoanthracene, 4-n-octyl-9- 
aminoanthracene, 4 -n-decyl- 9- aminoanthracene, lO-methyl-9- 
10 aminoanthracene, lO-ethyl-9-aminoanthracene, lO-n-hexyl-9- 
aminoanthracene, lO-n-octyl-9-aminoanthracene, 10-n-decyl- 
9-aminoanthracene, 2-methoxy-l-aminoanthracene, 2- 
methanoyl-l-aminoanthracene, 2-carbamoyl-l -aminoanthracene, 

2- cyano-l -aminoanthracene, 3-methoxy-l -aminoanthracene, 3- 
15 methanoyl-l-aminoanthracene, 3-carbamoyl-l -aminoanthracene, 

3- cyano-l-aminoanthracene, 4 -methoxy-1- aminoanthracene, 4- 
methanoyl-l-aminoanthracene, 4-carbamoyl-l -aminoanthracene, 

4- cyano-l-aminoanthracene, 5-methoxy-l -aminoanthracene, 5- 
methanoyl-l-aminoanthracene, 5-carbamoyl-l -aminoanthracene, 

2 0 5-cyano- 1 - aminoanthracene , 6-me thoxy- 1 -aminoanthracene , 6- 
methanoyl-l-aminoanthracene, 6-carbamoyl-l -aminoanthracene. 
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6- cyano-l-aminoanthracene/ 7-methoxy-l-aminoanthracene/ 7- 
methanoyl-l-aminoanthracene, 7 -carbamoyl- 1-aminoanthracene, 

7- cyano-l-aminoanthracene/ 8-methoxy-l-aiuinoanthracene, 8- 
methanoyl-l-aminoanthracene, 8-carbamoyl-l-aminoanthracene, 

8- cyano-l-aminoanthracene/ 9-methoxy-l-aminoanthracene/ 9- 
methanoyl-l-aminoanthracene, .9-carbamoyl-l-aiainoanthracene, 

9- cyano-l-aminoanthracene, lO-methoxy-l-aminoanthracene, 

10- methanoyl-l-aminoanthracene, 10-carbamoyl-l- 
aminoanthracene, 10-cyano-l-aminoanthracene, l-inethoxy-2- 
aminoanthracene, l-methanoyl-2-aminoanthracene, 1- 
carbaiaoyl-2-aminoanthracene, l-cyano-2-aminoanthracene/ 3- 
methoxy-2-aminoanthracene, 3-methanoyl-2-ciminoanthracene, 

3- carbamoyl-2-aminoanthracene/ 3-cyano-2-aminoanthracene, 

4- iaethoxy-2-aminoanthracene, 4-methanoyl-2-aminoanthracene, 

4- carbaiaoyl-2-aiainoanthracene, 4-cyano-2-aminoanthracene, 

5- methoxy-2-aminoanthracene, 5-methanoyl-2-aminoanthracene, 

5- carbainoyl-2-aminoanthracene, 5-cyano-2-aminoanthracene/ 

6- niethoxy-2-aminoanthracene/ 6-iaethanoyl-2-aminoanthracene, 

6- carbamoyl-2-aminoanthracene, 6-cyano-2-aminoanthracene/ 

7- iaethoxy-2-aminoanthracene/ 7-methanoyl-2-aminoanthracene/ 
7-carbainoyl-2-aminoanthracene, 7-cyano-2-aminoanthracene, 
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8-methoxy-2-aininoanthracene, 8-methanoyl-2-aminoanthracene, 

8- carbamoyl-2-aininoanthracene, 8-cyano-2-aminoanthracene, 

9- methoxy-2-aniinoanthracene, 9-methanoyl-2-aitiinoanthracene, 

9- carbamoyl-2-aminoanthracene, 9-cyano-2-aniinoanthracene, 
5 lO-methoxy-2-aiainoanthracene, lO-methanoyl-2- 

aminoanthracene, lO-carbamoyl-2-aminoanthracene, 10-cyano- 
2-aminoanthracene , 1 -me thoxy- 9-aminoanthracene , 1 - 
methanoyl-9-aininoanthracene/ l-carbamoyl-9-aminoanthracene, 

1- cyano-9~aminoanthracene, 2-methoxy-9-arainoanthracene/ 2- 
1 0 methanoyl- 9-aminoanthracene / 2-carbamoyl- 9-aininoanthracene , 

2- cyano-9~aininoanthracene, 3-iaethoxy- 9-aminoanthracene, 3- 
methanoyl- 9-aminoanthracene, 3-carbamoyl- 9-aminoanthracene, 

3- cyano^ 9-aminoanthracene, 4-methoxy- 9-aminoanthracene, 4- 
methanoyl- 9-aminoanthracene , 4-carbamoyl- 9-aminoanthracene , 

1 5 4-cyano- 9-aminoanthracene, 1 0-methoxy- 9-aminoanthracene , 

10- methanoyl- 9-aminoanthracene, lO-carbamoyl-9- 
aminoanthracene, 10-cyano- 9-aminoanthracene, 1-aminopyrene, 

. 2-aminopyrene, 2-methyl- 1-aminopyrene, 2-ethyl-l- 
aminopyrene, 2-n-hexyl- 1-aminopyrene, 2-n-octyl-l- 
20 aminopyrene, 2-n-decyl-l-aminopyrene, 3-methyl-l- 

aminopyrene, 3-ethyl- 1-aminopyrene, 3-n-hexyl- 1-aminopyrene, 
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3-n-octyl- 1-aminopyrene , 3-n-decyl- 1 -aminopyrene / 4-niethyl- 
l-aminopyrene/ 4-ethyl- 1-aminopyrene, 4-n-hexyl'-l- 
aminopyrene, 4-n-octyl- 1-aminopyrene, 4-n-decyl-l- 
aminopyr ene , 5-me thy 1- 1 - aminopyrene , 5- ethyl - 1 - aminopyrene , 
5 5-n-hexyl- 1-aminopyrene , 5-n-octyl- 1 -aminopyrene , 5-n- 
decyl- 1-aminopyrene, 6-methyl- 1-aminopyrene, 6-ethyl-l- 
aminopyrene, 6-n-hexyl- 1-aminopyrene, 6-n-octyl-l- 
aminopyrene, 6-n-decyl- 1-aminopyrene, 7-methyl-l- 
aminopyrene, 7-ethyl-l-aminopyrene, . 7-n-hexyl-l-aminopyrene, 

10 7-n-octyl- 1-aminopyrene, 7-n-decyl- 1-aminopyrene, 8-methyl- 
1-aminopyrene, 8-ethyl- 1-aminopyrene, 8-n-hexyl-l- 
aminopyrene, 8-octyl- 1-aminopyrene, 8-n-decyl- 1-aminopyrene, 
9-methyl-l -aminopyrene, 9-ethyl-l -aminopyrene, 9-n-hexyl-l- 
aminopyrene, 9-n-octyl- 1-aminopyrene, 9-n-decyl-l- 

15 aminopyrene, 10-methyl-l-aminopyrene, 10-ethyl-l- 

aminopyrene, 10-n-hexyl- 1-aminopyrene, 10-n-octyl-l- 
aminopyrene, 10-n-decyl- 1-aminopyrene, l-methyl-2- 
aminopyrene, l-ethyl-2-aminopyrene, l-n-hexyl-2-aminopyrene, 
l-n-octyl-2-aminopyrene, l-n-decyl-2-aminopyrene, 3-methyl- 

20 2 -aminopyrene, 3-ethyl-2-aminopyrene, 3-n-hexyl-2- 
aminopyrene, 3-n-octyl-2 -aminopyrene, 3-n-decyl-2- 
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aminopyrene, 4--inethyl-2-aminopyrene, 4-ethyl-2-aininopyrene, 
4-n-hexyl-2-aminopyrene, 4 -n-octyl-2~ aminopyrene/ 4-n- 
decyl-2-aminopyrene, 5-methyl-2-aminopyrene, 5-ethyl-2- 
aminopyrene, 5-n-hexyl-2 -aminopyrene, 5-n-octyl-2- 
5 aminopyrene, 5--n-decyl-2-aminopyrene, 6-methyl-2- 

aminopyrene, 6-ethyl-2-aminopyrene, 6-n-hexyl-2 -aminopyrene, 
6-n-octyl- 2 -aminopyrene, 6-n-decyl- 2 -aminopyrene, 7-methyl- 
2-aminopyrene, 7-ethyl-2 -aminopyrene, 7-n-hexyl-2- 
aminopyrene, 7 -n-octyl-2 -aminopyrene, 7-n-decyl-2- 

10 aminopyrene, 8-methyl-2-aminopyrene, 8-ethyl-2-aminopyrene, 
8-n-hexyl-2- aminopyrene, 8-octyl-2 -aminopyrene, 8-n-decyl- 
2-cLminopyrene, 9-methyl-2-aminopyrene, 9-ethyl-2- 
aminopyrene, 9-n-hexyl-2-aminopyrene, 9-n-octyl-2- 
aminopyrene, 9-n-decyl-2-aminopyrene, lO-methyl-2- 

1 5 aminopyrene , 1 0-ethyl-2-aminopyrene , 1 0-n-hexyl-2- 

aminopyrene, lO-n-octyl-2-aminopyrene, lO-n-decyl-2- 
aminopyrene, 2-methoxy-l -aminopyrene, 2-methanoyl-l- 
aminopyrene, 2 -carbamoyl- 1- aminopyrene, 2-cyano-l- 
aminopyrene, S-methoxy-l-ciminopyrene, 3-methanoyl-l- 

20 aminopyrene, 3- carbamoyl-1 -aminopyrene, 3-cyano-l- 

aminopyr ene , 4 -me thoxy- 1 - aminopyrene , 4 -me thanoyl- 1 - 
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aminopyrene 



ammopyrene 



aminopyrene 



aminopyrene 



aminopyrene 



aminopyrene 



aminopyrene 



aminopyrene 



aminopyrene 



10 aminopyrene 



aminopyrene 



aminopyrene 



aiainopyrene 



aminopyrene 



15 aminopyrene 



aminopyrene 



aminopyrene 



aminopyrene 



aminopyrene 



20 aminopyrene 



aminopyrene 



4 - carbamoyl - 1 - aminopyrene , 4 - cyano - 1 - 

5- me thoxy- 1 -aminopyrene , 5-methanoyl- 1 

5- carbamoyl-l -aminopyrene, 5-cyano-l- 

6 - me thoxy- 1 - aminopy r ene , 6 -me t hano y 1 - 1 

6- carbamoyl-l-aminopyrene, 6-cyano-l- 

7 - methoxy-1 -aminopyrene r 7-methanoyl-l 

7 - carbamoyl- 1 -aminopyrene, 7 -cyano- 1- 

8 - me thoxy- 1 - aminopy r ene , 8 -me t hano y 1 - 1 

8 - carbamoyl- 1-aminopyrene, 8-cyano-l- 

9- me thoxy- 1-aminopyr ene , 9-me thanoyl- 1 

9- carbamoyl-l-aminopyrene, 9-cyano-l- 

10- me thoxy- 1-aminopyrene, 10-me thanoyl 
10-carbamoyl-l -aminopyrene, 10-cyano-l 
2 -me thoxy- 2 - aminopyrene , 2 -me thanoyl - 2 

2- carbamoyl-2-aminopyrene, 2-cyano-2- 

3- methoxy-2 -aminopyrene, 3-methanoyl-2 

3- carbamoyl-2- aminopyrene, 3-cyano-2- 

4 - me thoxy- 2 - aminopyrene , 4 -me thanoyl - 2 

4- carbamoyl-2-aminopyrene, 4-cyano-2- 

5 - me thoxy- 2 - ami nopy r ene , 5 -me t hano y 1 - 2 
5-carbamoyl- 2 -aminopyrene, 5-cyano-2- 
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aminopyrene/ 6-methoxy-2-aininopyrene, 6-methanoyl-2- 
aminopyrene, 6-carbainoyl- 2 -aminopyrene/ 6-cyano-2- 
aminopyrene, 7-inethoxy-2-aniinopyrene, 7-methanoyl-2- 
aminopyrene/ 7-carbamoyl-2-aininopyrene, 7-cyano-2- 
5 aminopyrene, 8-methoxy-2-aminopyrene/ 8-methanoyl-2- 
aminopyrene, 8-carbamoyl-2- aminopyrene, 8-cyano-2- 
aminopyrene, 9-methoxy-2- aminopyrene, 9-methanoyl-2- 
aminopyrene, 9-carbamoyl-2-aminopyrene, 9-cyano-2- 
aminopyrene, lO-methoxy-2 -aminopyrene, lO-methanoyl-2- 

10 aminopyrene, lO-carbamoyl-2 -aminopyrene, lO-cyano-2- 

aminopyrene and the like. Inter alia, from a viewpoint of 
easy availability and economy, 1-aminoanthracene, 2- 
aminoanthracene, 1- aminopyrene, and 2-aminopyrene are 
preferably used. 

15 [0040] It is desirable that an amount of the aromatic 
amine compound to be used is 0.5 to 1.5 mole, preferably 
0.9 to 1.1 mole per 1 mole of 2, 6-dihalogenopyridines . 
When an amount of the aromatic amine compound to be used is 
less than 0.5 moles, there is a possibility that a reaction 

20 becomes difficult to proceed. On the other hand, when an 
amount of the aromatic amine compound to be used exceeds 
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1.5 moles, the effect corresponding to a use amount is not 
exerted/ and this is not economical. 

[0041] And, examples of the palladiiam compound used in 
the present invention include a tetravalent palladiiam 
5 compound such as sodium hexachloropalladate (IV) 

tetrahydrate, potassium hexachloropalladate (IV) and the 
like; a divalent palladium compound such as palladium (II) 
chloride, palladium (II) bromide, palladium (II) acetate, 
palladium acetylacetonate (II) , 

10 dichlorobis (benzonitrile) palladium (II) , 
dichlorobis (acetonitrile) palladium (II) , 
dichlorobis (triphenylphosphine) palladium (II) , 
dichlorobis (tri-o-tolylphosphine) palladium (11) , 
dichlorotetraaminepalladium (II) , dichloro (cyclooctane-1, 5- 

15 diene) palladium (II), palladium trif luoroacetate (II) and 
the like; a zerovalent palladium compound such as 
tris (dibenzylideneacetone) dipalladium (0) , 

tris (dibenzylideneacetone) dipalladiiom chloroform complex (0) , 
tetrakis (triphenylphosphine) palladium (0) and the like. 
20 Among them, from a viewpoint of high reaction activity, a 
zerovalent palladium compound is preferable. Inter alia. 
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tris (dibenzylideneacetone) dipalladiiaiti (0) has highest 
reaction activity, and is preferably used. 
[0042] It is desirable that an amount of the palladium 
compound to be used is 0.01 to 20 mol%, preferably 0.02 to 
5 5 mol% per 2, 6--dihalogenopyridines in terms of palladium. 

When an amount of the palladium compound to be used is less 
than 0.01 mol%, there is a possibility the reaction becomes 
difficult to proceed. And, when an amount of the palladium 
compound to be used exceeds 20 mol%, the effect 
10 corresponding to a use amount is not exerted and this is 
not economical . 

[0043] On the other hand, examples of the phosphine 
compound used in the present invention include a phosphine 
compound having the chelating ability as a bidentate ligand 

15 such as 2, 2 ' -bis (diphenylphosphino) -1, 1 ' -binaphthyl, 1,1'- 
bis (diphenylphosphino) ferrocene, N,N' -dimethyl- 1- [1 ' , 2- 
bis (diphenylphosphino) f errocenyl] and the like. Inter alia, 
from a viewpoint of high reaction activity, 2,2'- 
bis (diphenylphosphino) -1, 1 ' -binaphthyl is preferably used. 

20 [0044] It is desirable that an amount of the phosphine 

compound to be used is 0.1 to 10 moles, preferably 0.5 to 5 
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moles per mole of the palladiijm compound. When an amount 
of the phosphine compound to be used is less than 0.1 moles, 
there is a possibility that the reaction becomes difficult 
to proceed* And, when an amount of the phosphine compound 
5 to be used exceeds 10 moles, the effect corresponding to a 
use amount is not exerted, and this is not economical. 
[0045] The palladium compound and the phosphine compound 
may be added alone to the reaction system, or may be added 
as a mixed catalyst by preparing into a complex in advance. 

10 [0046] Examples of the base used in the present 

invention include allcali metal allcoxide such as sodium 
methoxide, sodium ethoxide, potassium methoxide, potassiimi 
ethoxide, lithium-tert-butoxide, sodium- tert-butoxide, 
potassium-tert-butoxide and the lilce. These bases may be 

15 prepared from an allcali metal, alkali metal hydride and 

allcali metal hydroxide and an alcohol and may be added to 
the reaction system. 

[0047] It is desirable that an amount of the base to be 
used is 2 mole or more, preferably 2 to 10 mole per 1 mole 
20 of 2, 6-dihalogenopyridines . When an amount of the base to 
be used is less than 2 moles, there is a possibility that a 



51 



yield is reduced. 

[0048] In the present invention, the reaction is 
performed in an inert solvent. Examples of the inert 
solvent include aromatic hydrocarbon solvents such as 
benzene, toluene, xylene and the like; ether solvents such 
as diethyl ether, tetrahydrofuran, dioxane and the like; 
acetonitrile, dimethyl formamide, dimethyl sulfoxide, 
hexamethylphosphotri amide and the like. Inter alia, since 
recycling of a solvent is easy, aromatic hydrocarbon 
solvents such as benzene, toluene, xylene and the like are 
preferably used. 

[0049] It is desirable that a reaction temperature is 20 
to 250 ""C, preferably 50 to 150 "^C. When a reaction 
temperature is lower than 20 ^C, there is a possibility 
that the reaction takes a long time. On the other hand, 
when a reaction temperature is higher than 250 ®C, there is 
a possibility that a side reaction occurs, and a yield is 
reduced. A reaction . time is different depending on a 
reaction temperature, and is usually 1 to 20 hours. 
[0050] The thus obtained polyaminopyridines can be 
isolated, for example, by adding a mixed solvent of aqueous 
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ainmonia/methanol or the like to precipitate 

polyaminopyridines, filtering and washing them to remove a 
catalyst and the like, and drying this. 

Example 

[0051] The present invention will be specifically 
explained below by way of Examples, but the present 
invention is not limited to these Examples. A nijmber 
average molecular weight of polyaminopyridines obtained in 
Examples was measured at 30 **C in N, N-dimethylf ormamide 
containing LiBr (0.01 mol/L) using gel permeation 
chromatography (Tosoh Corporation, trade name; HLC-8020) , 
and was calculated based on standard polystyrene. 

[0052] Example 1 

A four-necked flask, of a volume of 1 L, equipped with a 
condenser and a thermometer was charged with 12.83 g (86.7 
mmol) of 2, 6-dichloropyridine, 8.06 g (86.7 mmol) of 
aniline, 1.98 g (2.16 mmol) of 

tris (dibenzylideneacetone) dipalladium (0), 4.05 g (6.50 
mmol) of 2,2' -bis (diphenylphosphino) -1,1' -binaphthyl, 25. 0 
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g (260.1 mmol) of sodium-tert-butoxide and 800 mL of 
toluene. Then, a temperature was raised to 100 °C under 
the nitrogen atmosphere, and the mixture was reacted at 
100 ""C for 8 hours. After completion of the reaction, the 
reaction solution was cooled to room temperature, the 
reaction solution was added to 2 L of a mixed solvent of 28 
wt% aqueous ammonia/methanol (volume ratio 1/4), and 
precipitates were filtered to obtain crude poly(2-(N- 
phenyl) aminopyridine) . The resulting crude poly(2-(N- 
phenyl) aminopyridine) was washed with 0.5 L of a mixed 
solvent of 28 wt% aqueous ammonia/methanol (volume ratio 
1/4), further washed with methanol, and dried under reduced 
pressure to obtain 14.49 g of poly(2-(N- 

phenyl) aminopyridine) as a brown powder (yield 99.5 %) . A 
number average molecular weight of the resulting poly (2- (N- 
phenyl) aminopyridine) was 4500. 

[0053] The resulting poly (2-N-phenyl) aminopyridine) had 
the following physical properties, and could be identified 
therefrom. 

IR (KBr) : 3058, 1568, 1494, 1415, 1351, 1261, 1157, 1072, 
778, 730, 695 (cm"^) 
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Elementary analysis (wt%) 

Theoretical value C: 77.9 H: 4.8 N:16.5 Cl:0.8 
Measured value C:78.6 H:4.7 N:16.0 CI: 0.7 

[0054] Example 2 

According to the same manner as that of Example 1 except 
that an amount of tris (dibenzylideneacetone) dipalladium (0) 
was changed to 0.99 g (1.08 mmol), and an amount of 2,2'- 
bis (diphenylphosphino) -1, 1 * -binaphthyl was changed to 2.03 
g (3.25 mmol) in Example 1, 12.65 g of poly(2-(N- 
phenyl) aminopyridine) was obtained (yield 86.9 %) . A 
number average molecular weight of the resulting poly(2-(N- 
phenyl) aminopyridine) was 5500. 

[0055] Example 3 

According to the same manner as that of Example 1 except 
that 20.55 g (86.7 mmol) of 2, 6-dibromopyridine was used in 
place of 12.83 g (86.7 mmol) of 2, 6-dichloropyridine in 
Example 1, 14.56 g of poly (2- (N-phenyl) aminopyridine) was 
obtained (yield 100 %) . A number average molecular weight 
of the resulting poly (2- (N-phenyl) aminopyridine) was 6500. 
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[0056] Example 4 

A four-necked flask, of a volume of 1 L, equipped with a 
condenser and a thermometer was charged with 12.83 g (86.7 
5 mmol) of 2, 6-dichloropyridine, 8.16 g (86,7 mmol) of 2- 
aminopyridine, 1.98 g (2,16 mmol) of 

tris (dibenzylideneacetone) dipalladium (0), 4.05 g (6.50 
mmol) of 2, 2 '-bis (diphenylphosphino) -1/ 1 '-binaphthyl, 25.00 
g (260.1 mmol) of sodium-tert-butoxide and 800 mL of 

10 toluene. Then, a temperature was raised to 100 ""C under 
the nitrogen atmosphere, and the mixture was reacted at 
100 ®C for 8 hours. After completion of the reaction, the 
reaction solution was cooled to room temperature, the 
reaction solution was added to 2 L of a mixed solvent of 28 

15 wt% aqueous ammonia/methanol (volume ratio 1/4), and 

precipitates were filtered to obtain crude poly(2-(N-2- 
pyridyl) aminopyridine) . The resulting crude poly(2-(N-2- 
pyridyl) aminopyridine) was washed with 0.5 L of a mixed 
solvent of 28 wt% aqueous ammonia/methanol (volvime ratio 

20 1/4), further washed with methanol and dried under reduced 
pressure to obtain 13.25 g of poly(2-(N-2- 
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pyridyl) aminopyridine) as a brown powder (yield 90.4 %) . A 
number average molecular weight of the resulting poly(2-{N- 
2-pyridyl) aminopyridine) was 3500. 

[0057] The resulting poly (2- (N-2-pyridyl) aminopyridine) 
5 had the following physical properties, and could be 
identified therefrom. 

IR (KBr):1645, 1597, 1557, 1434, 865, 701 (cm"^) 
Elementary analysis (wt%) 

Theoretical value C:70.3 H:4.1 N:24.6 CI : 1 . 0 
10 Measured value C:71.0 H:4.5 N:23.4 Clrl.l 

[0058] Comparative Example 1 (process of Patent 
Publication 1) 

A four-necked flask, of a volume of 1 L, equipped with a 
15 condenser and a thermometer was charged with 15.06 g (160 

mmol) of 2-aminopyridine, 8.11 g (50 mmol) of iron chloride 
(FeCla) and 800 ml of toluene. Then, a temperature was 
raised to 100 ""C under the nitrogen atmosphere, and the 
mixture was reacted at 100 ""C for 6 hours. After 
20 completion of the reaction, the reaction solution was 

cooled to room temperature, and filtered to obtain crude 
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polyaminopyridine, the resulting crude polyaminopyridine 
was washed with 2 L of a mixed solvent of 28 wt% aqueous 
aitunonia/methanol (volume ratio 1/4), further washed with 
methanol/ and dried under reduced pressure to obtain 12.60 
g of polyaminopyridine as an ocherous powder (yield 
83.67 %) . Since the resulting polymer was not dissolved in 
N, N-dimethylf ormamide, a number average molecular weight 
could not be measured by GPC. 
[0059] Assessment 

Solubility of polyaminopyridines obtained in Examples 1-4 
and Comparative Example 1 in various solvents was assessed. 
Polyaminopyridines were dissolved in tetrahydrofuran, 
toluene, xylene, dichloromethanes and water, respectively, 
to a resin concentration of 1 wt% and the state of the 
solution was observed visually. Complete dissolution was 
assessed as incomplete dissolution was assessed as A, 
and no dissolution was assessed as X . 
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[0060] Table 1 

solvent 

tetrahydrofuran toluene xylene di chl or ome thane water 

O X 
O X 
O X 
A O 
X X 

[0061] From Table 1, it is seen that polyaminopyridines 
obtained in Examples 1 to 3 are dissolved in various 
organic solvents. And, it is seen that polyaminopyridines 
obtained in Examples 4 are dissolved in water. To the 
contrary, polyaminopyridine according to the previous 
process was inferior in solubility in any of tested 
solvents . 

[0062] Example 5 

A four-necked flaslc, of a volume of 1 L, equipped with a 
condenser and a thermometer was charged with 12.83 g (86.7 
mmol) of 2, 6-dichloropyridine, 8.25 g (86.7 mmol) of 2- 
aminopyridine, 1.98 g (2.16 mmol) of 

tris (dibenzylideneacetone) dipalladiun (0), 4.05 g (6.50 
mmol) of 2, 2 ' -bis (diphenylphosphino) -1, 1 ' -binaphthyl, 25.00 
g (260.1 mmol) of sodium-tert-butoxide and 800 mol of 
toluene. Then, a temperature was raised to 100 under 



Example 1 O O O 

Example 2 O O O 

Example 3 O O O 

Example 4 A A A 

Comparative ^ XX 
Example 1 
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the nitrogen atmosphere, and the mixture was reacted at 
100 ®C for S^hours. After completion of the reaction, the 
reaction solution was cooled to room temperature, the 
reaction solution was added to 2 L of a mixed solvent of 28 
wt% aqueous ammonia/methanol (volume ratio 1/4) and 
precipitates were filtered to obtain crude poly{2-(N-2- 
pyrimidyl) aminopyridine) . The resulting crude poly(2-(N-2- 
pyrimidyl) aminopyridine) was washed with 0.5 L of a mixed 
solvent of 2 8 wt% aqueous ammonia/methanol (volume ratio 
1/4), further washed with methanol, and dried under reduced 
pressure to obtain 14.68 g of poly(2-{N-2- 

pyrimidyl) aminopyridine) as a brown powder (yield 99.5 %) . 
A number average molecular weight of the resulting poly (2- 

(N-2-pyrimidyl) aminopyridine) was 4500 . 

[0063] The resulting poly{2-(N-2- 

pyrimidyl) aminopyridine) had the following physical 
properties, and could be identified therefrom. 
IR(KBr) :3400, 1422, 1149, 878, 776, 701 (cm"^) 
[0064] Example 6 

A four-neclced flaslc, of a volume of 1 L, equipped with a 
condenser and a thermometer was charged with 12.83 g (86.7 
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mmol) of 2, 6-dichloropyridine, 12.42 g (86.7 mmol) of 1- 
aminonaphthalene^ 1.98 g (2.16 mmol) of 
tris (dibenzylideneacetone) dipalladium (0) , 4.05 g (6.50 
mmol) of 2^2'-bis {diphenylphosphino)-l,l'-binaphthyl, 25.00 
g (2 60.1 mmol) of sodiiam-tert-butoxide and 800 mL of 
toluene. Then, a temperature was raised to 100 under 
the nitrogen atmosphere and the mixture was reacted at 
100 ""C for 8 hours. After completion of the reaction, the 
reaction solution was cooled to room temperature, the 
reaction solution was added to 2 L of a mixed solvent of 28 
wt% aqueous ammonia/methanol (volume ratio of 1/4), and 
precipitates were filtered to obtain crude poly(2-(N-l- 
naphthyl) aminopyridine) . The resulting crude poly(2-(N-l- 
naphthyl) aminopyridine) was washed with 0.5 L of a mixed 
solvent of 28 wt% aqueous ammonia/methanol (volume ratio of 
1/4), further washed with methanol and dried under reduced 
pressure to obtain 17,22 g of poly(2-(N-l- 
naphthyl) aminopyridine) as a brown powder (yield 91.0 %) . 
A number average molecular weight of the resulting poly (2- 
(N-l-naphthyl) aminopyridine) was 5500. 

[0065] The resulting poly (2- (N-l-naphthyl) aminopyridine) 
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had the following physical properties, and could be 
identified therefrom. 

IR(KBr) :3400, 1573, 1502, 1417, 1291, 1248, 1151, 774, 
720 (cm"^) 

[0066] Example 7 

A four-necked flask, of a volume of 1 L, equipped with a 
condenser and a thermometer was charged with 12.83 g (86.7 
mmol) of 2, 6-dichloropyridine, 12.50 g (86.7 mmol) of 3- 
aminonquinoline, 1.98 g (2.16 mmol) of 

tris (dibenzylideneacetone) dipalladium (0), 4.05 g (6.50 
mmol) of 2,2' -bis (diphenylphosphino) -1,1' -binaphthyl, 25 . 00 
g (2 60.1 mmol) of sodivim-tert-butoxide and 800 mL of 
toluene- Then, a temperature was raised to 100 ''C under 
the nitrogen atmosphere and the mixture was reacted at 
100 °C for 8 hours. After completion of the reaction, the 
reaction solution was cooled to room temperature, the 
reaction solution was added to 2 L of a mixed solvent of 28 
wt% aqueous ammonia/methanol (voliome ratio of 1/4), and 
precipitates were filtered to obtain crude poly(2-(N-3- 
quinolyl)aminopyridine) . The resulting crude poly(2-(N-3- 
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quinolyl) aminopyridine) was washed with 0.5 L of a mixed 
solvent of 2 8 wt% aqueous ammonia/me thanol (volume ratio of 
1/4), further washed with methanol and dried under reduced 
pressure to obtain 10.26 g of poly(2-(N-3- 

quinolyl) aminopyridine) as a brown powder (yield 54.0 %) . 
A number average molecular weight of the resulting poly (2- 
(N-3-quinolyl) aminopyridine) was 5400 . 

[0067] The resulting poly (2- (N-3-quinolyl) aminopyridine) 
had the following physical properties, and could be 
identified therefrom. 

IR(KBr) :3400, 1573, 1500, 1417, 1292, 1248, 1151, 774, 

720(cm'M 

[0068] Assessment 

Solubility of polyaminopyridines obtained in Examples 5 to 
7 in various solvents was assessed. Polyaminopyridines 
were dissolved in tetrahydrofuran, N, N-dimethylf ormamide, 
toluene, and methanol, respectively, to a resin 
concentration of 1 wt% and the state of the solution was 
observed visually. Complete dissolution was assessed as 
incomplete dissolution was assessed as A, and no 
dissolution was assessed as X . The results are shown in 
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Table 2. 



[0069] 




Table 2 














solvent 










tet rahydrof uran 


d irae thy 1 f o r mami de 


toluene 


methanol 


Exanqple 
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Example 
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[0070] In addition, an energy level of a highest 
occupied molecular orbital (HOMO) of an electron, and an 
energy level of a lowest unoccupied molecular orbital 

(LUMO) of an electron of polyaminopyridines obtained in 
Examples 5 to 7, and a difference in energy levels (band 
gap energy) were measured by a cyclic voltammetry (CV) 
method. Specifically, a solution of polyaminopyridines in 
DMF was cast on a platinum electrode, and this was dried at 
80 ^'C for 1 hour under reduced pressure to remove a solvent, 
to form a film on the electrode. By using the electrode, 
and using tetrabutylammonium tetraf luoroborate as an 
electrolysis substrate (0.1 mol/L) , a CV curve was measured 
at 25 °C at a scanning rate of 50 mV/sec in acetonitrile 
using Ag/Ag* as a reference electrode by an electrochemical 
analyzer (BAS Inc., trade name ALS Model 600B 
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electrochemical analyzer) , followed by calculation from its 
oxidation potential and reduction potential. Results are 



shown in 


Table 3. 






[0071] 


Table 3 








HOMO 
[eV] 




LUMO band gap 

energy 
[eV] [eV] 


Example 
Example 
Example 


5 5.2 

6 5.3 

7 5.5 




2.7 2.5 

2.8 2.5 
2.6 2.9 


[0072] 


From Table 2, it 


is seen that polyaminopyridines 


obtained 


in Examples 5 to 7 


are 


dissolved in various 


solvents . 


From Table 3, it 


is 


seen that polyaminopyridines 


obtained 


in Examples 5 to 7 


have a preferable energy level 



for a polymer-type organic electroluminescent material. 
[0073] Example 8 

A four-necJced flaslc, of a volume of 1 equipped with a 
condenser and a thermometer was charged with 12.83 g (86.7 
mmol) of 2, 6-dichloropyridine, 16.76 g (86.7 mmol) of 1- 
aminoanthracene^ 1.98 g (2.16 mmol) of 

tris (dibenzylideneacetone) dipalladium (0), 4 . 05 g (6.50 
mmol) of 2, 2 '-bis (diphenylphosphino) -1/ 1 *-binaphthyl, 25.00 
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g (260.1 mmol) of sodium-tert-butoxide and 800 mL of 
toluene. Then, a temperature was raised to 100 under 
the nitrogen atmosphere and the mixture was reacted at 
100 **C for 8 hours. After completion of the reaction, the 
5 reaction solution was cooled to room temperature, the 

reaction solution was added to 2 L of a mixed solvent of 28 
.wt% aqueous ammonia/methanol (volume ratio of 1/4), and 
precipitates were filtered to obtain crude poly(2-(N-l- 
anthryl) aminopyridine . The resulting crude poly(2-(N-l- 
10 anthryl) aminopyridine was washed with 0.5 L of a mixed 

solvent of 28 wt% aqueous ammonia/methanol (voliame ratio of 
1/4), further washed with methanol and dried under reduced 
pressure to obtain 22.97 g of poly(2-(N-l- 

ahthryl) aminopyridine) as a yellowish brown powder (yield 
15 99.5 %) . A number average molecular weight of the 

resulting poly (2- (N-l-anthryl) aminopyridine) was 4530. 

[0074] The resulting poly (2- (N-l-anthryl) aminopyridine) 

had the following physical properties, and could be 

identified therefrom. 
20 IR(KBr) :1157, 1417, 1395, 1351, 1260, 1165, 1142, 879, 779, 

732 (cm"^) . 
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[0075] Example 9 

A four-necked flask, of a voliime of 1 L, equipped with a 
condenser and a thermometer was charged with 12.83 g (86.7 
5 mmol) of 2, 6-dichloropyridine, 16.76 g (86.7 mmol) of 2- 
aminoanthracene, 1.98 g (2.16 mmol) of 

tris (dibenzylideneacetone) dipalladium (0), 4.05 g (6.50 
mmol) of 2,2' -bis (diphenylphosphino) -1,1' -binaphthyl, 
25.00 g (260.1 mmol) of sodium-tert-butoxide and 800 mL of 

10 toluene. Then, a temperature was raised to 100 under 
the nitrogen atmosphere and the mixture was reacted at 
100 °C for 8 hours. After completion of the reaction, the 
reaction solution was cooled to room temperature, the 
reaction solution was added to 2 L of a mixed solvent of 28 

15 wt% acjueous ammonia/methanol (volume ratio of 1/4), and 
precipitates were filtered to obtain crude poly(2-(N-2- 
anthryl) aminopyridine) . The resulting crude poly(2-(N-2- 
anthryl) aminopyridine) was washed with 0.5 L of a mixed 
solvent of 28 wt% aqueous ammonia/methanol (volume ratio of 

20 1/4) , further washed with methanol and dried under reduced 
pressure to obtain 22.88 g of poly(2-(N-2- 
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anthryl) aminopyridine) as a yellowish brown powder (yield 
99.1 %) . A number average molecular weight of the 
resulting poly (2- {N-2-anthryl) aminopyridine) was 5800. 
[0076] The resulting poly (2- (N-2-anthryl) aminopyridine) 
5 had the following physical properties, and could be 
identified therefrom. 

IR(KBr) :1590, 1558, 1416, 1342, 1276, 1239, 1155, 890, 
737 {cm"M 

[0077] Example 10 
10 A four-necked flask, of a volume of 1 L, equipped with a 

condenser and a thermometer was charged with 12.83 g (86.7 
mmol) of 2, 6-dichloropyridine, 18.84 g (86.7 mmol) of 1- 
aminopyrene, 1.98 g (2.16 mmol) of 

tris (dibenzylideneacetone) dipalladiiam (0), 4.05 g (6.50 
15 mmol) of 2, 2 ' -bis (diphenylphosphino) -1, 1 ' -binaphthyl, 25.00 
g (2 60.1 mmol) of sodiiom-tert-butoxide and 800 mL of 
toluene. Then, a temperature was raised to 100 under 
the nitrogen atmosphere and the mixture was reacted at 
100 °C for 8 hours. After completion of the reaction, the 
20 reaction solution was cooled to room temperature, the 

reaction solution was added to 2 L of a mixed solvent of 28 
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wt% aqueous ammonia /methanol (volume ratio of 1/4), and 
precipitates were filtered to obtain crude polY{2-(N-l- 
pyrenyl) aminopyridine) • The resulting crude poly(2-(N-l- 
pyrenyl) aminopyridine) was washed with 0.5 L of a mixed 
5 solvent of 28 wt% aqueous aitimonia/methanol (volume ratio of 
1/4), further washed with methanol and dried under reduced 
pressure to obtain 25.04 g of poly(2~(N-l- 

pyrenyl) aminopyridine) as a brown powder (yield 99.5 %) . A 
number average molecular weight of the resulting poly (2- (N- 
10 1-pyrenyl) aminopyridine) was 5400. 

. [0078] The resulting poly (2- (N-l-pyrenyl) aminopyridine) 
had the following physical properties, and could be 
identified therefrom. 

IR(KBr) :1581, 1506, 1415, 1346, 1262, 1160, 843, 782 (cm"^) 

15 [0079] Assessment 

Solubility of polyaminopyridines obtained in Examples 8 to 
10 in various solvents was assessed. Polyaminopyridines 
were dissolved in l-methyl-2-pyrrolidone, N,N- 
dimethylformamide, chloroform and dichlorome thane, 

20 respectively, to a resin concentration of 1 wt% and the 
state of the solution was observed visually. Complete 
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dissolution was assessed as O, incomplete dissolution was 
assessed as A, and no dissolution was assessed as X . 
The results are shown in Table 4. 



[0080] 




Table 4 












solvent 








l-methyl-2- 


N^N- chloroform 


dichlorome thane 






pyrrolidone 


dimethyl f ormamide 




Example 


8 


O 


A O 


O 


Example 


9 


O 


A O 


O 


Example 


10 


O 


A O 


o 



[0081] An energy level of a highest occupied molecular 
orbital (HOMO) of an electron, and an energy level of a 
lowest unoccupied molecular orbital (LUMO) of an electron 
of polyaminopyridines obtained in Examples 8 to 10, and a 
difference in energy levels (band gap energy) were measured 
by a cyclic voltammetry (CV) method. 

[0082] Specifically, a solution of polyaminopyridines in 
DMF was cast on a platinum electrode, and this was dried at 
80 for 1 hour under reduced pressure to remove a solvent, 
to form a film on the electrode. By using the electrode, 
and using tetrabutylammonium tetraf luoroborate as an 
electrolysis substrate (0.1 mol/L) , a CV curve was measured 
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at 25 at a scanning rate of 50 mV/sec in acetonitrile 
using Ag/Ag"^ as a reference electrode by an electrochemical 
analyzer (BAS Inc., trade name ALS Model 600B 
electrochemical analyzer) , followed by calculation from its 
oxidation potential and reduction potential. Results are 
shown in Table 5. 



[0083] Table 5 







HOMO 
[eV] 


LUMO 
[eV] 


band gap 
energy 
[eV] 


Example 


8 


5.3 


2.8 


2.5 


Exair^le 


9 


.5.3 


2.7 


2.6 


Example 


10 


5.2 


2.8 


2.4 


[0084] 


In 


addition, 


a solution (concentration 


:1 X 10"^ 



g/mL) of polyaminopyridines obtained in Examples 8 to 10 in 
l-methyl-2-pyrrolidone was prepared, and a fluorescent 
wavelength was measured with a fluorescence 



spectrophotometer (Hitachi, Ltd., trade name F-3000) . 
Results are shown in Table 6. 



[0085] Table 6 







fluorescent wavelength 






[nm] 


Example 


8 


479 


Example 


9 


478 


Example 


10 


461 
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[008 6] From Table 4, it is seen that polyaminopyridines 
obtained in Examples 8 to 10 are dissolved in various 
solvents. From Table 5, it is seen that 
polyaminopyridines obtained in Examples 8 to 10 have a 
preferable energy level for a polymer-type organic 
electrolTominescent material. From Table 6, it is seen that 
polyaminopyridines obtained in Examples 8 to 10 have 
preferable fluorescent properties for a polymer-type 
organic electrolximinescent material. 

Industrial Applicability 

[0087] According to the present invention^ novel 
polyaminopyridines which are preferably used in a cell 
active material ^ a polymer-type organic electroluminescent 
material and the like, and a process for preparing the same 
are provided. 



